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CLINES IN THE YELLOW-THROATS OF WESTERN NORTH AMERICA 
By WILLIAM H. BEHLE 


The Yellow-throats (Geothlypis trichas) of western North America have long been 
a puzzling group of birds with respect to the variation displayed and the distribution 
of the various races. The species shows numerous character gradients, instances of 
regional differentiation, areas of intergradation and interesting mosaics of individual 
variants. However, attempts to express the picture of variation have led to consider- 
able confusion. This can be judged by the following resumé of the changing concepts, 
influenced in some instances by the accumulation of new material. 

In the early days of avifaunal exploration only one western race was known, G. f. 
occidentalis, described by Brewster (see Allen and Brewster, 1883:158), which was 
attributed to the whole region west of the Rocky Mountains. Oberholser (1899:257) 
then separated the yellow-throats of the northern Pacific Coast region as G. t. arizela. 
This was followed closely by Grinnell’s description (1901:65) of the race G. t. sinuosa 
from the San Francisco Bay area and at the same time his designation of G. t. scirpicola 
from southern California. Although Ridgway (1902:670-672) recognized sinuosa, he 
synonymized scirpicola under arizela. Next Swarth (1912:71-73) denied the existence 
of arizela and placed it in synonymy under occidentalis. At the same time he pointed 
out the validity of scirpicola. 

Grinnell a short time later (1914:202), after an independent study, reached the 
same conclusion as Swarth that there was no recognizable Pacific coast race arizela; 
according to his concept the name occidentalis applied not only to interior birds but 
likewise to the yellow-throats of northern California and the Pacific Northwest. Van 
Rossem (1930:297-300) reviewed the yellow-throats of southern California, southern 
Arizona and Sonora, describing the race chryseola. Later (1941:291-292) he described 
riparia from Sonora. 

Gabrielson and Jewett (1940:511), in their studies of the birds of Oregon, consid- 
ered arizela a recognizable race. Phillips (1947:122) made a perfunctory statement 
urging restoration of the name arizela but to further complicate things stated that he 
could not distinguish the type series of males of occidentalis from scirpicola. About the 
same time there appeared the description of the race campicola by Behle and Aldrich 
(1947:69-72) who likewise urged recognition of the coastal form arizela. A late publi- 
cation dealing with variation in yellow-throats is a paper by Oberholser (1948) which 
appeared after the description of campicola, in which he describes twelve additional 
races from North America. 

This nomenclatural confusion has diverted attention to some extent from the bio- 
logical significance of the variation. A systematic review of these western races seems 
now warranted not only to clarify the taxonomic picture but also to turn attention to 
an analysis and interpretation of the variation displayed. 

In assembling material for such a study a number of people arranged for the loan 
of specimens and I am indebted to the following in this connection: John W. Aldrich 
and Herbert Friedmann, United States Fish and Wildlife Service and United States 
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National Museum collections; A. M. Bailey, Colorado Museum of Natural History; 
Ira N. Gabrielson; George E. Hudson, Charles R. Conner Museum, State College of 
Washington; James L. Peters, Museum of Comparative Zoology; Alden H. Miller and 
Frank A. Pitelka, Museum of Vertebrate Zoology; Robert T. Orr, California Acadamy 
of Sciences; A. J. van Rossem, Dickey Collection, University of California at Los An- 
geles; Kenneth Stager, Los Angeles County Museum. I should like especially to ac- 
knowledge the help of John W. Aldrich who agreed to collaboration in describing the 
race campicola which we independently came to realize was another population meriting 
nomenclatural recognition. 
TYPES OF VARIATION 


Yellow-throats show variation of several types and as preliminary to the analysis 
of geographic variation it is desirable to comment briefly on those which are to be at- 
tributed to sex, age, individuality and plumage wear. 

Sexual variation-—Females are dull and inconspicuously colored as compared with 
the males. Since they lack the contrasting yellow, white and black patterns of the males, 
they are more uniformly colored. They are inferior in size, averaging 2 to 3 millimeters 
smaller in wing length and about the same in tail length. The proportions of bill and 
tarsal length are comparable to those of the males. Females have not been well repre- 
sented in the material assembled for study. Consequently the data and comparisons 
noted beyond apply almost exclusively to males. Females seem less geographically 
variable than males in color characters and, while females of some well differentiated 
races can be identified, those of many races are very similar in appearance and make 
subspecific identification exceedingly difficult. 

Age considerations.—To afford an answer to the problem of whether first-year birds 
differ from adults, there are fortunately two series of birds taken in September contain- 
ing representatives of both age groups. Of eight males collected in the vicinity of St. 
George, Utah, from September 9 to 11, five had adult skulls and three were immature. 
In a series of ten September males from Los Angeles and Orange counties, California, 
four are designated adults and six immatures based on skull characters. Incidentally, 
as indicated on the labels of certain other specimens, collectors have found the imma- 
ture skull condition to persist as late as December. Comparing the examples of the two 
age categories in each series I can detect no differences in color tone of the dorsum, or 
of the yellow below, or even in the extent of yellow on the ventral surface. There are 
no differences either in measurable characters beyond the range of individual variation 
that one would expect in a series from one location. In some of the immatures the fore- 
head and crown is unicolor, lacking the two contrasting black frontal and white post- 
frontal bands. This is true even at the bases of the feathers. At first this was thought 
to be an age difference but other examples of immature specimens have the two regions 
well defined. In addition some adult breeding specimens from scattered areas lack these 
contrasting areas. So it would appear that these differences in the series in question are 
due to individual variation. 

Individual variation-—In a large series of the same sex and age and from a single 
locality, considerable individual variation is manifest in nearly every character. As to 
the dorsal surface, this affects not only the color tone but also the amount of contrast, 
if any, between head and back. The color range is from brown on the one extreme to 
gray on the other with most specimens in any one race favoring some shade of olive 
or yellowish green. With respect to head and back areas, most specimens have the crown, 
nape and back concolor. In occasional examples in nearly every race, the head and nape 
are brown and markedly different from the back color. In such specimens there may 
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be either a gradual blending of the one region into the other or there may be a sharp 
line of demarcation between the two areas. The material at hand indicates no increased 
occurrence of one or the other situation in different geographical regions. Neither have 
I detected any “linkage” of this situation with other characters. In a few specimens, 
and particularly noticeable in a skin from Fort Verde, Arizona, a band of lighter color 
extends transversely across the dorsum at the base of the neck. 


The exact tone of yellow of the underparts varies slightly among individuals from 
the same locality. This is also true of the extent posteriorly of the yellow of the abdo- 
men and belly. In some instances the yellow cuts off rather sharply. In others there is a 
gradual blending of the yellow into the white, except in those races where the entire 
underparts are yellow. The flank color varies individually from buff to olive. 


The banding of the forehead area is subject to great individual variation, especially 
the distinctness and width of the postfrontal white stripe. The great majority of males 
have both a black and a white stripe but a few, as previously noted, lack them, in which 
specimens the olive green of the crown extends to the base of the bill. The line of de- 
marcation between the black and white is nearly always sharp and clear. In most 
instances the white breaks off sharply where the olive or green commences. In many 
examples, however, the line is irregular and in a few the white blends gradually with 
the green of the crown. In a few specimens, especially among those from coastal south- 
ern California, the white extends so far back as to almost cover the head. To some extent 
this is a matter of wear exposing the underlying white but nevertheless there is great 
individual variation in the extent of the white. Measurements of the depth of the white 
made on specimens from the same area indicate that the depth varies from one to seven 
millimeters. Slight indications of clines appear in this measurable character, and the 
range of individual variability is indicated in tables 1-7. 

Individual variability in the various characters seems to become accentuated in 
intergradational areas. Indeed this should be the case through mixing of two different 
racial stocks. This makes for practical problems, however, when people insist on putting 
racial designations on all specimens. For instance, two examples taken in the breeding 
season are at hand from Medora, North Dakota, which locality is in an area of inter- 
gradation between campicola and occidentalis. One is like campicola, the other like 
occidentalis. In southwestern Utah, most specimens are intermediate between occiden- 
talis and scirpicola but the male in the Dickey collection from Washington is typical of 
scirpicola and was the basis for van Rossem’s (1930:297) extension of the southern 
race’s range into Utah. 


Perhaps the most significant item in connection with this individual variation is that 
within every race extreme individual variants crop up with certain characters that are 
typical of or represent the average condition of those characters in a neighboring race. 
Thus a specimen may be taken in the center of the range of one race that resembles 
more closely some distant form in some character such as dorsal coloration. For instance, 
in the interior Great Basin population known as occidentalis the flanks of most speci- 
mens are buff. Yet in a few breeding examples these areas are olive, a color typical of the 
coastal population. The opposite is also true, for occasional buff-flanked examples 
crop up among breeding specimens taken along the coast. To cite some particular in- 
stances, a single specimen from Edmonton, Alberta, well within the range of campicola, 
has a dorsum like typical examples of occidentalis. An example from Fort Custer, Mon- 
tana, also in the range of campicola, collected on April 27, 1885, approaches specimens 
of scirpicola from southern California in dorsal coloration. Such specimens should be 
recognized as the extremes they are and adequate sized series obtained to indicate the 
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range of individual variability. One should expect about a 25 per cent overlap in char- 
acters in yellow-throats in races that are “good.” If less than 75 per cent of the individ- 
uals can be segregated a case of incipient geographic variation may be represented which 
is important in the evolutionary picture even though the characters are not sufficiently 
established to justify racial recognition. 


As a generalization for yellow-throats it may be said that in any one race all the 
genetic characters of the species appear to be represented in individuals of the popula- 
tion, even those that are racial characters in other particular geographic areas. It would 
seem therefore, that with equal potentiality in every race, some mechanism has been 
operative serving to establish different frequencies of characters and to arrange them 
in different mosaics which have come to typify the various distinctive populations. The 
character combinations of the populations of the different geographic areas are presented 
in subsequent sections of this paper. 

Molts and effects of wear.—The postjuvenal molt of yellow-throats is a complete 
molt as indicated by the series from St. George and southern California previously 
mentioned in connection with age. There appears to be no regular prenuptial molt but 
a few scattered individuals among the males give indication of some spring replacement 
of feathers especially on the chin and throat. However, due to wear of feather tips and 
consequent exposure of heretofore obscured contrasting areas, the breeding plumage is 
strikingly different from the fresh fall plumage. For instance, in most specimens in fresh 
fall plumage, terminal feather margins obscure the frontal black and postfrontal white 
areas. As wear progresses the basal portions of the feathers are exposed, resulting in the 
presence of the two contrasting areas. The extent posteriorly of the white band varies 
individually and between populations but the character is revealed only in worn speci- 
mens. Another area similarly affected is the auriculars. In the fall plumage these feathers 
have delicate white terminal portions and when they are worn off the underlying black 
is revealed as a shiny, solid patch. 

Wear also produces a general brightening of the coloration, which as a rule is reach- 
ing a maximum by the time of the breeding season. The dorsum of fall birds is brown- 
ish because of the brown margins of the feathers. With wear the color tone is converted 
from brown to various shades of olive, green or gray-green as the case may be, depend- 
ing on the race. Considerable individual variation is manifest in tone of brown in the 
terminal margins of fall feathers. I have gained the impression that due to wear there 
is seasonal variation in individual variability with respect to the dorsum. That is, as 
wear removes the brown tips, the underlying green is revealed which is more uniform 
among specimens than are the brown fall plumaged parts. In some instances where skins 
are present from the same area in fresh fall plumage and others in breeding dress, the 
latter are more uniform in the color of the dorsum. Of course this may be due to chance 
differences in the samples of the population; it may not hold true with a larger rep- 
resentation. 

In any event, because of the fact that the contour feathers have margins of colors 
different from those of the feather vane, and because distinctive areas like the postfrontal 
white stripe are obscured by the margins when present, the geographic races are less 
distinct in fresh fall plumage than in worn breeding plumage. This is a reversal of the 
usual situation where birds in unworn plumage are most diagnostic and sought after 
for taxonomic study. 


The first fall and subsequent annual molts occur relatively early. One specimen from 
Capistrano, California, taken on July 11 is in fresh fall plumage. In most specimens 
the molt is complete by mid-August. 
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VARIABLE CHARACTERS SHOWING CLINES 


Color of dorsum.—The ground color of the dorsal surface of the species Geothlypis 
trichas is green but there are differences between populations in different geographic 
regions in the tone of green. The clines which run from one area to another are, how- 
ever, difficult to describe or measure and so remain largely impressionistic. The dorsal 
coloration is not uniform enough to match Ridgway’s color plates. The only tangible 
findings from the comparisons made with these are that populations along the Pacific 
Coast tend to favor Saccardo’s Olive Citrine, whereas those of the interior are mostly 
closest to Olive or Brownish Olive. There is so much individual variation that the clines 
are frequently obscured unless large series are available for comparison. 

Speaking in general terms, therefore, the yellow-throats of the northern Pacific 
Coast area west of the Cascades, called arizela, have in common with the localized 
sinuosa from the San Francisco Bay area, a dorsal coloring that is dark green, especially 
as compared with yellow-throats from the Great Basin of the interior (occidentalis) 
whose backs are lighter and brighter. The population of the northern Great Plains and 
northern Rocky Mountain area (campicola) is characterized by a gray aspect to the 
green. In southern California, the dorsum becomes brighter with a greater amount of 
yellow pigment. The extreme of yellow-green is reached in the yellow-throats of south- 
ern Arizona and northern Sonora (chryseola). Farther south and east on the Mexican 
Plateau the green is said to become darker, losing much of the yellow (melanops). Curi- 
ously, along the coastal salt marshes of western Sonora bordering the east side of the 
Gulf of California, the population named riparia possesses a dark green back like that 
of the restricted population of the San Francisco Bay area (sinuosa). The color tone 
of G. beldingi is brighter and vellower than that of the more northern races of G. trichas 
but is not as yellow as in G. t. chryseola. 


Yellow of underparts—The yellow of the ventral surface of birds from coastal pop- 
ulations is duller and more greenish than that of birds from the interior. Coastal birds 
conform closest to Ridgway’s Strontian Yellow. Great Basin birds seem to have an 
orange type of yellow pigment especially on the upper breast; this is equal to Wax Yel- 
low. The color in birds of the northern Rocky Mountains and Great Plains is somewhat 
intermediate. Progressing southward into southern California, Arizona, Sonora and 
Lower California the yellow becomes intensified, this being especially noticeable in 
chryseola. 


Extent of yellow posteriorly—Considerable individual variation exists with respect 
to this feature but nevertheless a character gradient extends from north to south. The 
least extent of yellow prevails in the population of the northern Great Plains and north- 
ern Rocky Mountains. In this section the yellow cuts off at the upper breast, thus cover- 
ing only about the anterior third of the lower surface. Progressing southward the extent 
of the yellow increases. In the Great Basin the yellow occupies approximately two-thirds 
of the ventral surface, thus covering the lower breast and extending to the upper belly. 
In many specimens of this latter area there is a suffusion of yellow onto the lower belly 
but it is interspersed with light areas, the yellow being confined mostly to the center of 
the breast. The extent of the yellow in birds from the northern coastal areas is about 
the same as in the Great Basin birds but as noted in the previous section it is a different 
tone of yellow. It is significant that in a belt at about the same latitude running from 
southwestern Utah westward through southern Nevada and California both east and 
west of the Sierra Nevada a transition occurs whereby the yellow becomes more exten- 
sive. In populations south of this belt, as in California, both coastally and interiorly 
along the lower Colorado River valley, the yellow has spread to the lower belly. The 
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extreme in the posterior extension of the yellow is reached in birds of southern Arizona 
and Sonora, Mexico, where the entire underparts are brightly colored. It is in this same 
area that birds show yellow invading the white postfrontal stripe on a large scale. The 
yellow in birds of southern California, while more intense than that in the neighboring 
population to the north, is not as bright as in chryseola. 


Color of flanks —Yellow-throats of coastal races (arizela, sinuosa, scirpicola) have 
darker flanks and sides of the breast than those of the interior. The colors tend to center 
around Olive. The interior races, although paler, vary greatly. In the population of the 
Montana-Dakota region and on northward (campicola) the flanks are gray. This is 
correlated with restricted yellow on the lower ventral parts. In the Great Basin and 
east to Kansas and south within the range of occidentalis the flank color is Buff. The 
flank color of the specimens from southern Arizona and Sonora (chryseola) is inter- 
mediate between scirpicola and occidentalis, being darker than in the latter and lighter 
than in the coastal form. The interior portion of the race scirpicola, however, has flanks 
as dark as those of the coastal section but the gradual paling of those still farther east 
sets up a coast to interior cline. 


Breadth of postfrontal white stripe —In the preliminary study of several series from 
various geographic areas this character seemed to show geographic variation and some 
use has been made of it in the past by the writer and others in diagnosing races. An 
attempt was made actually to measure the depth of the band and get quantitative data. 
The character was not easily measured, however, and certainly not as exactly as other 
features like wing and bill. For one thing the extent of the white is affected greatly by 
wear. Birds in fresh fall plumage show relatively little white because the feather tip- 
pings of the area are brown. It is only as the brown wears off that the underlying white 
is exposed. However, by the time of the breeding season the true extent of the white 
shows and since measurements were made only on breeding birds this objection was 
largely eliminated. The line of demarcation between the black frontal stripe and the 
white postfrontal stripe is usually sharp and in most specimens the posterior margin of 
the white likewise cuts off abruptly. In some, however, the white blends gradually into 
the green of the crown. In others the border is jagged, not cutting straight across. As 
yet another difficulty there is often concealed white at the base of the feathers of the 
crown. Indeed, a few specimens have been examined where the white exposed with wear 
is so extensive that there is a nearly white crown. This situation crops up more fre- 
quently in the southern California population, scirpicola, than elsewhere. In extreme 
cases and where irregularities existed the measurement was not taken or at least was 
not used. 


The results of the measurements after undesirable specimens were discarded are 
presented in tables 1-7. The averages are somewhat closer than expected and show little 
difference except for the indication that the population known as avizela from the coastal 
Pacific Northwest averages narrower in the postfrontal band whereas the area is broader 
in the southern Lower California group. The coefficient of variability is such as to indi- 
cate that the character is of little taxonomic value. It may be significant that the high- 
est coefficient of variability is in the race scirpicola where it was noted in handling the 
specimens that great individual variability existed. Incidentally, this individual varia- 
bility extends to other areas of white. The prominence of the white as it extends back- 
ward over the eye and posterior to the auriculars is highly variable. In some specimens 
the white is indistinct, in others it is conspicuous. In some there is a distinct postauricular 
patch of white which is lacking in others. It is my impression that there is a general 
conformance between large amounts of postfrontal white and extension of white along 
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the sides of the head. That is, those individuals characterized by an extensive post- 
frontal white area have a greater amount of white in the entire head area than do indi- 
viduals with a narrow forehead patch of white. 

No attempt was made to measure the frontal stripe of black but the observation 
was made that the breadth varied greatly between specimens, being in some nearly 
twice as wide as in others. Doubtless this character is as unstable as is the white post- 
frontal stripe. 

Purity of the postfrontal white stripe—tIn all the northern races the postfrontal 
band is white in nearly every individual, that is, after the wearing off of the brown 
feather tippings. In the race scirpicola there is a sprinkling of individuals that possess 
a few narrow, indistinct streaks of yellow in the white stripe. The frequency of occur- 
rence of birds so characterized seemingly increases in the lower Colorado River valley. 
In southern Arizona and southward in Sonora, where the race chryseola ranges, the 
postfrontal stripe is decidedly yellow. The yellow most often occurs as a fairly uniform 
wash on all feathers but in some there may be individual feathers that are brightly 
yellow. This contamination of the white seems to be correlated with a greater develop- 
ment of yellow pigment generally as manifested in the brighter breast color and more 
extensive distribution on the entire underparts. When yellow pervades the postfrontal 
stripe, it also occurs above the eye and extends back to the postauricular area. The 
yellow postfrontal stripe occurs sporadically in southern Lower California birds. 

This behavior of the yellow pigment in the otherwise white areas suggests it has 
become established as a racial character only in the form chryseola and that the gene 
or genes for it may be penetrating into the neighboring form scirpicola. The character 
is not universally present in specimens of chryseola and seems to be generally lacking 
in specimens from areas of intergradation with occidentalis. The yellow occasionally 
appears, however, even in occidentalis but specimens showing yellow in the postfrontal 
stripe are widely scattered. For instance, one is from Pyramid Lake, Nevada, another 
from Clear Creek, Colorado. 

Length of wing.—-Unlike the characters previously discussed, this is readily measur- 
able and has yielded quantitative data of significance which are summarized in tables 
1-7. The differences between the populations are relatively slight. The interior and 
coastal forms are all comparable with the exception of that from the San Francisco Bay 
region which averages slightly smaller. This is said to be a sedentary race although some 
individuals wander widely in the postbreeding season. Thus the small wing may be of 
significance in connection with the nonmigratory behavior pattern. The small sample of 
birds from the coastal strip of Sonora also averages smaller, thus being similar to the 
restricted population of the San Francisco Bay in wing length. The population (G. bel- 
dingi) of southern Lower California is characterized by greater wing length. 

Length of tail—rThe variability of this character is greater than is wing length and 
shows little correlation with the latter. There is also greater difference between adjacent 
populations than in wing length. The measurements are summarized in tables 1-7. The 
northern Great Plains birds strangely average smaller than the neighboring group to 
the south called occidentalis. Scirpicola still further south, has an even longer tail. Thus 
there is a cline in which tail length increases as one progresses southward. This is con- 
tinued in the southern Lower California population, G. beldingi. Again the San Fran- 
cisco Bay birds are small. 

Ratio of wing to tail length—The independent clines in wing and tail length are 
indicated by the ratio of wing to tail length. The two parts more nearly approach each 
other in length the farther south one goes. Results of wing-tail comparisons are sum- 
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marized in tables 1—7. In the northernmost population, campicola, the greatest difference 
exists, whereas the San Francisco Bay race, sinuosa, has a similar ratio even though the 
actual lengths are smaller. The race chryseola is not greatly different from occidentalis 
and arizela in the ratio, while scirpicola has a proportionately longer tail than arizela 
and occidentalis. The small samples of modesta and riparia make it difficult to judge 
the true situation but indications are that the tail is essentially as long as the wing in 
them. In G. beldingi the two extremities are nearly equal. 
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Fig. 32. Breeding ranges of the yellow-throats of western North America: 1, G. t. occidentalis ; 
2, G. t. campicola; 3, G. t. arizela; 4, G. t. sinuosa; 5, G. t. scirpicola; 6, G. t. chryseola; 
7, G. t. modesta; 8, G. t. riparia; 9, G. beldingi. 


Length of tarsus —This appears to be a very stable character, averaging essentially 
the same in every race of Geothlypis trichas that was considered. There is a significant 
difference between G. trichas and G. beldingi, the latter average longer (see tables 1-7). 

Length of bill from nostril—This character was capable of exact measurement and 
the results indicate little if any geographic variation except for a slight tendency for 
longer length and a more stable condition in the race chryseola. G. beldingi has a longer 
and larger bill than G. trichas (see tables 1-7). 
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Summary of clines.—The existence of clines or character gradients in western popu- 
lations of yellow-throats is demonstrable in a number of instances. In some cases they 
appear to be correlated, but most seem to progress independently. An example of two 
characters with parallel clines is intensity of yellow and distribution of yellow. North- 
ern birds have pale yellow of limited extent whereas southern birds are brightly yellow, 
with the yellow suffusing over the entire lower surface and even appearing in the dorsal 
green. Two clines of independent nature are wing and tail lengths. In northern birds 
there is a considerable differential but in southern birds the tail becomes proportionately 
longer, thus actually equalling wing length in many instances. The lack of correlation 
of the several characters shows up in areas of intergradation. In such areas of blending 
of two racial stocks some characters may be intermediate between the averages of the 
two races whereas others adhere to one pattern or the other. For instance the yellow- 
throats in a belt through central eastern Oregon and central western Idaho are inter- 
mediate between occidentalis and campicola in dorsal coloration. They have the flank 
color of campicola but the orange yellow of occidentalis. 

One might expect the migratory forms to have longer wings than resident popula- 
tions. This is the case with some but-not with others. The sedentary form sinuosa has 
a small wing but scirpicola of southern California, also resident, has dimensions of wing 
equal to those of migratory races like occidentalis and campicola. The race chryseola, 
still another resident form, likewise has a wing length equal to that of the more northern 
representatives. 

There is similar lack of uniformity of ratio of tail length to wing length in resident 
and nonresident races. In the resident form sinuosa there is a differential between the 
two extremities but in scirpicola, riparia and modesta, also resident, the wing and tail 
are nearly equal. In the resident race chryseola, there is again a difference between the 
two measurements. In G. beldingi, which is resident, the wing and tail are essentially 
equal. In all the northern migratory races of G. trichas the wing is longer than the tail. 


Geothlypis trichas occidentalis Brewster 
Western Yellow-throat 


Geothly pis trichas occidentalis Brewster, Bull. Nuttall Ornith. Club, 8, 1883:159. 

Type-—Adult male, no. 205550, Mus. Comp. Zool.; Truckee River, Nevada; May 4, 1881. 

Distribution —Breeds in Great Basin region, including Nevada, southeastern Oregon, southern 
Idaho, and Utah; thence east through southwestern Wyoming and Colorado to western portion of 
Great Plains, including southwestern Nebraska, western Kansas, and Texas; also northern New Mex- 
ico and northeastern Arizona. Winters through Lower California and western Mexico. 

Racial characters —In general distinguished by yellow of breast having an orange tint, the yellow 
extending posteriorly about two-thirds length of underparts; light buffy flanks. As compared with 
campicola, dorsum more yellow olive green, less grayish color; yellow of underparts more extensive 
posteriorly, belly and flanks less gray, more buffy. Differs from arizela in more orange, less green, 
tone of yellow on underparts and brighter, yellower green of dorsum. Distinguished from scirpicola 
by less extensive yellow posteriorly and by lighter, more buffy flanks and belly. Differs from chryseola 
in being duller throughout, with yellow less extensive on underparts, and in purer white postfrontal 
stripe. 

Variation —The fairly large sample of adult males available for the race indicates (table 1) a 
fairly stable condition of the measurable characters. The color characters are uniform over most of 
the range, no intra-racial clines being apparent in the material examined. In other words I have been 
unable to detect any one area in the extensive range from which specimens come that can be cited 
as the most typical. Examples from both Nevada and Utah in the Great Basin are the same and those 
from eastern Colorado are identical with those from the Great Basin. This latter is contrary to what 
one might expect, for it indicates that the Rocky Mountains do not serve as a barrier. The type 
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specimen from the extreme western margin of the range up against the east flank of the Sierra Nevada 
is identical with a breeding male from four miles east of Bushnell, Kimball County, Nebraska, as well 
as with examples from the Denver area in Colorado and from several sites in Utah. 


Table 1 
Measurements of Breeding Adult Males of G. t. occidentalis 
Number of Mean with Standard Coefficient 
Measurement specimens Range probable error deviation of variability 

Wing 70 52.5-60.0 56.50.14 1.73 3.07 
Tail 67 46.0-58.0 52.90.20 2.49 4.71 
Culmen 70 9.7-12.4 11.1+0.04 0.55 4.96 
Bill from nostril 70 7.0-8.7 7.80.02 0.35 4.46 
Tarsus 70 17.8-22.1 20.30.06 0.75 3.69 
Depth of white 

postfrontal stripe 69 1.0-7.0 3.60.08 1.01 27.85 
Weight 14 9.5-10.7 eee et” Cae 
Ratio of wing to tail 

based on means 1.067 


This viewpoint about the stability of the race does not find corroboration in the statements of 
other systematists. For instance, Twomey (1942:446) in reporting upon a series from the Uinta Basin 
in northeastern Utah comments upon supposed local variation displayed by his birds involving 
brighter yellow on throat and upper belly, light creamy tan lower belly and flanks, yellow under tail 
coverts tinged with cream buff, and extensive, white, postfrontal band. These are just the traits that 
characterize occidentalis and while I have not seen his specimens, since they were not available for 
loan, from Twomey’s description I should say they are typical occidentalis and probably similar to 
series I have examined from the Denver area to the east and from Midway, Wasatch County, Utah, 
to the west. Since he was making comparisons with material from Oregon, British Columbia and 
Saskatchewan, he probably had representatives of campicola and his Texas specimens probably incline 
toward chryseola or some other form. Oberholser (1948) has recognized five races in the range I 
ascribe to occidentalis. Critical comment on this will be made later. 

Relationships with adjacent forms——In marginal areas a: blending occurs between occidentalis 
and campicola, arizela, scirpicola, chryseola and doubtless with more eastern populations, although 
I have had no material to work out details for the last mentioned. The intergradation with campicola 
occurs in a region extending from eastern Oregon, eastward through northern Idaho, and parts of 
Wyoming. Character gradients between the two races are confined to color characters, for there are 
no significant size differences between the races. There is a graying of the dorsum and flank color and 
a gradual diminution in the extent of the yellow posteriorly on the underparts as one progresses 
northward. The result is that the specimens in this belt show varying degrees of intermediacy be- 
tween the two races in typical form. 

The beginning of the intergradation may occur even as far south and west as the northeastern 
corner of California, although the situation there is obscure owing to the probable influence of inter- 
gradation there likewise with the coastal form arizela. In any event, breeding males from Alturus, 
Eagle Lake, Goose Lake near Davis Creek, and Eagleville in Modoc and Lassen counties, California, 
although closest to occidentalis, have the yellow slightly greener or less orange. There is a slight gray- 
ing of the flanks. The series from Quinn River Crossing, Big Creek Ranch and Virgin Valley of the 
Pine Forest Mountains of northwestern Nevada that Swarth relied upon as being typical of occiden- 
talis show the beginnings of the cline toward campicola. The gradient then continues northward into 
Oregon as indicated by specimens from Plush, Haycreek and Bear Creek. Yellow-throats of this 
whole area in northeastern California, northwestern Nevada and north to central southern Oregon 
show what I consider on the basis of my materials to be intergradation; they comprise what Ober- 
holser (1948:4) has designated oregonicola. Specimens from this area are so very slightly different 
from typical occidentalis that even should additional material demonstrate constancy of characters 
throughout the region assigned to oregonicola, the differentiation is so slight that I doubt the utility 
of recognizing the birds as a separate race. 
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The next group of atypical occidentalis tending toward campicola is represented in my materials 
from southwestern Idaho and adjacent Oregon. Localities involved are Beulah, Oregon, and several 
Idaho localities as follows: South Fork Owyhee River, 4500 feet, 2 miles north Nevada line, Owyhee 
County, Idaho; 2% miles east of Jordan Valley (Oregon), 4500 feet, but in Owyhee County, Idaho; 
American Falls; 2 miles south Payette, and Weiser. In northern Idaho (Coolin) the yellow-throats 
are typical campicola; in Utah (mouth of Bear River) they are typical occidentalis. The portion of 
this intergradational area in eastern Oregon and in Idaho, Oberholser (1948:3) considers to be a new 
form idahonicola but he includes central northern Utah also in the range of idahonicola. Another 
treatment with which I can not agree is his splitting off of the Utah population (except the north- 
central portion) and the western Wyoming birds from occidentalis and calling them utahicola. 

In Wyoming a specimen from Fort Bridger seems to me typical occidentalis but specimens farther 
east from Muddy Creek and Laramie Peak show gray flanks and restricted yellow, suggesting the 
influence again of campicola. Two birds from nearby northern Colorado taken at Jackson Reservoir, 
Morgan County, also have grayer flanks and less yellow on the belly. One has a grayer back. These 
latter two may have been Jate migrants on May 6. Specimens from the Montana-Dakota region, pos- 
sibly further indicative of intergradation between occidentalis and campicola, are discussed under 
the latter race since their affinities are closest to campicola. Part of this intergradational area as -well 
as the region of central Colorado and on south into northern New Mexico and northeastern Arizona, 
Oberholser (loc. cit.) includes in the range of his race coloradonicola. I can not distinguish, however, 
between my specimens of occidentalis from central Colorado east of the Rocky Mountains and those 
from the Great Basin. 

Intergradation of occidentalis with scirpicola is nearly as extensive as with campicola. The center 
of differentiation of scirpicola is seemingly in coastal southern California but according to my concept 
the race extends inland to include interior southern California and the lower Colorado River valley. 
Thus a wide area of contact with occidentalis is established and a blending of characters occurs over 
a long gradient throughout the Owens Valley east of the Sierra Nevada and thence eastward in adja- 
cent California and southern Nevada to southwestern Utah. The intergradation between these two 
races starts as far southwest as Caliente, California, near Walker Basin at the southern end of the 
Sierra Nevada and extends thence east to Olancha and Death Valley. Other breeding specimens from 
east of the Sierra Nevada representing this intergrading population are from or close to the following 
locations. California: Mono Lake P.O.; Big Pine; Walter’s Ranch, 2 miles north Independence; 
Laws. Nevada: Fish Lake, Esmeralda County; 10% miles south of Yerington. 

Phillips (1947:122) states he cannot distinguish the males in the type series of occidentalis from 
examples of scirpicola. As the foregoing discussion indicates, in my comparisons I could see little simi- 
larity between these same specimens and typical examples available of scirpicola. Van Rossem (1930: 
297) extended the range of scirpicola north to include Washington, southwestern Utah, on the basis 
of a single specimen from there. This skin happens to be an extreme variant typical of scirpicola 
in practically all its characters. A series obtained in recent years by the writer (Behle, 1943:66) in 
the vicinity of St. George contains specimens more intermediate, and some individuals are indistin- 
guishable from occidentalis. A similar intermediate situation exists in the Pahranagat Valley of south- 
eastern Nevada. Farther east, however, the intergradation ceases, for a series of yellow-throats from 
Kanab, Utah, is definitely occidentalis. 

The race occidentalis seems to extend south and eastward through northeastern Arizona and 
New Mexico. In southern Arizona there are indications of intergradation with chryseola and perhaps 
this blending extends eastward into New Mexico. Two breeding males from Espanola and Rinconado, 
New Mexico, seem referable to occidentalis as is one from Palomas Spring in the Rio Grande Valley. 

Series of yellow-throats definitely known to have been breeding are not available from critical 
areas in central interior California which part of the state has in the past been assigned to the range 
of occidentalis. Admittedly much of the California material examined by Swarth and Grinnell shows 
close resemblance to examples of the interior race occidentalis. An explanation may be afforded by 
either of two possibilities. There may be a broad area of intergradation between scirpicola and arizela 
where the intergrades resemble occidentalis. The other possibility is that the specimens were actually 
migrant examples of occidentalis. The latter hypothesis is probably the more tenable, for examples 
of occidentalis occur throughout the range of scirpicola as migrants. 
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Breeding localities —NrEvapA. Washoe County: Pyramid Lake; Truckee River. Ormsby County: 
Carson. Humboldt County: Quinn River Crossing; Virgin Valley; Big Creek Ranch, Base of Pine 
Forest Mountains. Esmeralda County: Fish Lake, 4800 ft. Lyon County: 10% miles south Yering- 
ton, 4500 ft., West Walker River. CALiForNIA. Modoc County: Goose Lake near Davis Creek; Alturas; 
Eagleville. Lassen County: Eagle Lake. Mono County: Mono Lake P.O., 6500 feet. Inyo County: 
Farrington Ranch, 4115 feet, Laws; Big Pine and 114 miles southwest Big Pine, 4500 feet; Walter’s 
Ranch, 2 miles north Independence; Olancha, 3700 feet, Owens Lake; Furnace Creek, Death Valley. 
Orecon. Lake County: Plush. Malheur County: Beulah. Jefferson County: Haycreek; Bear Creek. 
Sherman County: Miller. InaHo. Owyhee County:: American Falls; South Fork Owyhee River, 2 miles 
north Nevada line; 214 miles east Jordan Valley (Oregon). Gooding County: 2 miles east Hagerman. 
Urtan. Tooele County: Sheridan Ranch, 2 miles north Ibapah. Boxelder County: Mouth of Bear 
River. Wasatch County: Midway. Kane County: Kanab and vicinity. Grand County: Moab. San 
Juan County: Bluff; Colorado River. Wyominc. Uinta County: Fort Bridger. Cotorapo. Adams 
County: Barr. Douglas County: Littleton. Prowers County: Holly. Jefferson County: Wheat Ridge; 
Clear Creek. Weld County: Empire Reservoir; Windsor. Riverside County: Denver. Morgan County: 
Jackson Reservoir. NEBRASKA. Kimball County: 4 miles east Bushnell. NEw Mexico. Rio Arriba 
County: Espanola; Riconada; Palomas Spring, Rio Grande Valley. Arizona. Coconino County: 
Pasture Canyon near Tuba City. 


Geothlypis trichas campicola Behle and Aldrich 
Northern Plains Yellow-throat 


Geothly pis trichas campicola Behle and Aldrich, Proc. Biol. Soc. Wash., 60, 1947:69. 

Type.—Adult male, no. 79842, Mus. Vert. Zool.; Yellowstone River, 5 miles west Forsyth, 2750 
feet, Rosebud County, Montana: June 8, 1940; collected by W. C. Russell, original number 7262; 
weight, 10.0 grams; testis, 8 mm. 

Distribution Breeds east of Cascade Mountains in northern Oregon, Washington, and British 
Columbia, thence east through northern Idaho, Alberta, Saskatchewan, Montana, northern and east- 
ern Wyoming, and extreme northern Colorado, to North Dakota. In migration occurs southward in 
Utah, Colorado, Arizona and California. Winter range undetermined. 

Racial characters.—Distinguished in general by grayness-of dorsum, gray flanks and restricted 
yellow on ventral surface. Distinguished from occidentalis by grayer, less yellowish olive-green upper 
parts; yellow of underparts less extensive posteriorly ; belly and flanks grayer, averaging more whitish, 
less buffy. Appears closer to arizela but also grayer on upper parts; yellow of underparts slightly 
paler and less extensive; posterior underparts whiter, less buffy. Differs from brachydactyla in gray- 
ness of dorsum, and in restriction of yellow of flanks and belly to anterior third. 

In addition to these morphological characters, campicola appears to be differentiated ecologically 
and behavioristically from southern neighbors. In most races in the writer’s experience, yellow-throats 
are found during the breeding season in fairly close proximity to water and occupy dense vegetation 
such as streamside thickets or forest understory. They are rather seclusive in their habits. I was told 
by Ward Russell that at the type locality of campicola, he found yellow-throats occurring consider- 
able distances from water and that they tended to occupy low shrubby vegetation along hillsides and 
in open country where they were conspicuous in their activities. 

Variation—The data available for measurable characters is summarized in table 2. For color 
characters about the usual amount of individual variation exists, with extreme individual variants 
occasionally occurring that have combinations of characters such that they resemble the averages 
of other races. For example, a specimen taken on June 18, 1923, at Edmonton, Alberta, well within 
the range of campicola, is scarcely distinguishable from occidentalis, whereas another from the same 
location taken June 14, 1924, is good campicola. The flank color character seems to be the most vari- 
able. Most representatives have the flanks pale gray but some are as brown as the average found in 
arizela or scirpicola or are as yellow as in chryseola. Often these extremes are found in breeding birds 
from the same locality. 

There are no clear indications of geographic variation within the race. In its distribution, this 
race is similar to occidentalis in that the Rocky Mountains cut through the middle of the range; 
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Table 2 
Measurements of Adult Males of G. t. campicola 
Number of Mean with Standard Coefficient 
Measurement specimens Range probable error deviation of variability 

Wing 72 51.0-59.5 55.00.14 1.88 3.42 
Tail 68 45.0-57.5 50.30.20 2.55 5.06 
Culmen 70 9.2-12.2 10.80.05 0.64 6.00 
Bill from nostril 71 6.6-8.6 7.80.03 0.37 4.84 
Tarsus 72 18.7-22.4 20.10.05 0.62 3.12 
Depth of white 

postfrontal stripe 70 1.0-7.0 3.10.08 1.04 34.24 
Weight 7 9.8-11.5 Sa eT ears 
Ratio of wing to tail 

based on means 1.093 


seemingly the mountains do not constitute an effective isolating mechanism. The yellow-throats of 
eastern Washington have closest affinities with the population of the northern Great Plains region, 
yet they exhibit a slight approach to the race arizela. Because of the Cascade Mountains there is 
probably little impinging of the ranges of the two races, however. Maximum grayness and the extreme 
in restriction of yellow occurs east of the Rocky Mountain axis in an area extending north into Sas- 
katchewan. Oberholser (1948:2) has characterized these birds as alberticola but whether they repre- 
sent a race different from campicola or merely mark the end of a cline I cannot say. 


Relationships with adjacent forms——The race campicola doubtless blends with eastern popula- 
tions but the picture of variation is confused owing to the recent vague descriptions by Oberholser 
(1948) of novascoticola, quebecicola, ontarionicola, ohionicola, alberticola and minnesoticola with 
the attendant reduction in range of brachydactyla. These problems are outside the scope of the 
present study. As noted in the account of occidentalis an extensive belt of intergradation occurs be- 
tween that race and campicola from eastern Oregon and southern Idaho, east to Wyoming. The 
eastern limits of this intergradation are obscure and it may extend north to include southeastern 
Montana and even southwestern North Dakota. In the last named area particularly, a mixed popu- 
lation occurs. Several specimens from Glenullin, Fairmount, Walhalla, and Fish Lake seem to approach 
occidentalis by reason of browner flank color and less gray dorsum. At other localities like Medora 
and Valley City some individuals in small series favor campicola, others are intermediate between the 
two races. Perhaps this indicates the presence of some one of the races Oberholser described. This does 
not fit in, however, with the circumstance that the range of campicola extends south into extreme 
northern Colorado. Specimens taken in June from near Avalo and Wray are gray like campicola. Two 
from Jackson Reservoir, Morgan County, seem to be intergrades. The transition between campicola 
and occidentalis is seemingly more abrupt in northern Colorado than elsewhere in this belt because 
specimens from Denver and vicinity are typical occidentalis. 


In the northwestern portion of its range in southeastern Alaska the race campicola is apparently 
extending its area of occurrence. Swarth (1911:101) discovered yellow-throats at two points on the 
coast of southeastern Alaska and obtained a small series of breeding birds from along the Chickamin 
River. He decided their affinities were with the birds of the interior rather than with the more south- 
ern coastal form arizela and pointed out that the two places where yellow-throats were found were 
along the margins of large rivers which pierce the mountains paralleling the coast and which, there- 
fore, form direct and favorable passes from the interior. Swarth believed that the birds reached the 
coast by following down these streams. His specimens were not examined in this study but I did have 
an opportunity to see two breeding birds lately acquired by J. Dan Webster near the mouth of the 
Stikine River. As Swarth stated they are of the interior race (now campicola rather than occidentalis) 
instead of arizela as indicated by the orange shade of yellow, the restricted distribution of the yellow, 
the gray flanks, and gray dorsal surface. Webster (1950:35) on the basis of his field work in the region 
agrees with Swarth that the yellow-throat is a very recent arrival in southeastern Alaska from the 
interior and is not yet well established. Swarth comments: “We find here an extraordinary instance 
of a bird race from the arid interior which has invaded a region of extreme humidity through narrow 
passes, and which has undergone no modification in its coloration in the direction of melanism.” 
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Breeding localities —-SOUTHEASTERN ALASKA. Mouth of Aaron Creek [Stikine River]; 1 mile 
N. Stikine River at Popof Creek. British CoLtumpsia. Clearwater Post Office; Indianpoint Lake; 
Creston, Kootenay Valley. WAsHINcTON. Okanagan County: Omak Lake. Douglas County: Grand 
Coulee. Whitman County: Pullman; Rock Creek. Yakima County: Yakima. Lincoln County: 6 miles 
south Sprague. Walla Walla County: College Place, Walla Walla. Chelan County: Wenatchee Lake. 
Benton County: Kiona (toward occidentalis). OrEcon. Malheur County: Juntura. ALBERTA. Cam- 
rose; Edmonton. Ipano. Bonner County: Sinyakwateen Depot; Coolin. Washington County: Weiser. 
Payette County (toward occidentalis): 2 miles south Payette, between Payette and Snake Rivers. 
Montana. Rosebud County: Lolo Creek, 3470 feet, 6% miles west Lolo; Yellowstone River, 2750 
feet, 5 miles west Forsyth; Lame Deer. Sweet Grass County: Big Timber; 4 miles east of Big Timber. 
Yellowstone County: Fort Custer. Big Horn County: Crow Agency; Spring Creek, 6500 feet, Big 
Horn Mountains. Powder River County: Powderville. Gallatin County: Bozeman. Valley County: 
Glasgow. Fergus County: Hilger. Phillips County: Zortman; Darnall’s; Lismas. In addition, Sioux 
River 5 miles northwest Fairmount; Boxelder Creek, 15 miles southwest Sykes. NortH Daxora. Bil- 
lings County: Medora. Williams County: Buford. McHenry County: Towner. Pembina County: 
Walhalla. Grand Forks County: Larimore. Buleigh County: Bismark. Morton County: Glenullin; 
Fort Rice. Richland County: Wahpeton; Fairmount. Barnes County: Valley City. In addition, Tokio; 
Fish Lake; Fort Clark. Cotorapo. Yuma County: Wray; Chimney Canyon, 10 miles east Avalo. 
Wvyominc. Big Horn County: Greybull. Uinta County: Head of Muddy Creek, 6500 feet. Albany 
County: Laramie Peak. In addition, Two Ocean Lake; Black Mountain, Head of Pat O’Hara Creek. 


Geothlypis trichas arizela Oberholser 
Pacific Northwestern Yellow-throat 


Geothlypis trichas arizela Oberholser, Auk, 16, 1899:257. 

Type.—Adult male, no. 7918, U.S. Nat. Mus.; Fort Steilacoom, Pierce County, Washington; 
May 13, 1856, collected by Dr. George Suckley. 

Distribution —Breeds along coastal strip west of Cascade-Sierra Nevada cordillera from extreme 
southern British Columbia south through Washington and Oregon to central California. Winters 
in central and southern California. 

Racial characters —Marked in general by dark green dorsum, and greenish yellow tone of under- 
parts. Distinguished from campicola by greener, less gray, ‘dorsum and more extensive yellow on 
ventral surface. As compared with occidentalis, has darker green dorsum, yellow of underparts greener, 
less orange, flanks darker, less buffy. Longer winged than sinuosa and slightly lighter in coloration, 
especially on flanks and sides. Can be told from scirpicola by its less extensive yellow on posterior 
underparts and by duller, more greenish upperparts. 


Table 3 
Measurements of Adult Males of G. t. arizela 


Number of Mean with Standard Coefficient 


Measurement specimens Range probable error deviation of variability 
Wing 54 51.0-60.5 55.10.15 1.66 3.02 
Tail 52 47.0-57.5 52.00.18 1.99 3.83 
Culmen 53 9.5-11.9 10.90.05 0.56 5.16 
Bill from nostril 53 7.0-8.5 7.60.02 0.31 4.11 
Tarsus 55 17.8-21.4 20.0+0.05 0.63 3.18 
Depth of white 

postfrontal stripe 55 0-5.0 2.40.07 0.87 36.18 
Weight 5 9.0-10.8 wa we OY 
Ratio of wing to tail 

based on means 1.057 


Variation and relationships with surrounding races—The variability of the measurable char- 
acters is summarized in table 3. These data do not indicate that this race is much different in vari- 
ability than are other races. The tail length seems a little less variable. Considerable individual varia- 
tion exists in the color characters, especially the dorsal coloration and the depth of the white post- 














Sept., 1950 CLINES IN YELLOW-THROATS 207 


frontal stripe. The material studied indicates little geographic variation within the race, especially 
in the northern segment of its range. The northernmost specimens are from 23 miles north of Hazelton. 
Coastal specimens from still farther north near the mouth of the Stikine River are campicola (see 
p. 205). 


From the southern part of British Columbia southward, arizela seems confined by the Cascade 
Range to the humid coastal belt. Possibly it touches the race campicola to the east along the Columbia 
River but no specimens are at hand to confirm this. Because of the Cascade-Sierra Nevada cordillera, 
arizela is likewise essentially isolated from occidentalis. Any contact between these two races would 
be most likely to occur in central northern California and central southern Oregon, where the physical 
barrier is less formidable and might consequently allow intermingling of the two groups. As previ- 
ously noted the yellow-throats of extreme northeastern California, while closest to occidentalis are 
not typical of that race. From the fact that similar specimens occur north along the east side of the 
Cascade Range to the Columbia River, it would seem that an influence of campicola is manifest. Yet 
arizela may intergrade here too. If so, the situation would give rise to a mixed population where three 
genetic stocks are intermingling. As indicative of the mixing of characters, one of two males from 
Eagleville, California, has characters typical of occidentalis, whereas the other is grayer in the flank 
area. A specimen from Alturas nearby is gray all over and so is either intermediate between occidentalis 
and campicola or it stands between occidentalis and arizela, or possibly all three. Examples from the 
west side of the mountain ridge as at Mayten, Edgewood, Shasta Valley, and Hornbrook in California 
are closest to arizela, although not as typical as those from the Puget Sound area. 

The breeding range of this race seemingly extends south to northern Sonoma County, California, 
where it presumably meets the highly localized form sinuosa which is resident in the San Francisco 
Bay area. Little material is at hand to indicate the relationships of these two races but arizela appears 
to skirt the bay area to the east and then seemingly continues south through Solano and eastern 
Contra Costa counties (fide Grinnell and Miller, 1944:411) to the Monterey Bay area and Salinas 
Valley where contact with scirpicola is made north of Santa Barbara along the coast. In the interior 
it also seemingly extends south into the central San Joaquin Valley where it intergrades with scirpi- 
cola. Specimens from Buena Vista Lake are, as Van Rossem (1930:297) has noted, predominately of 
the scirpicola type. The intergradation between arizela and scirpicola in the southern San Joaquin 
Valley is in the form of a long, gradual cline whereby the yellow of posterior underparts becomes 
more extensive. 

In his recent paper, Oberholser (1948:4) describes a race that he calls californicola and gives it a 
range extending “north to central northern California; west to middle California; south to central 
and southeastern California; and east to eastern California.” This would include my intergradational 
areas between arizela and scir picola, arizela and sinuosa, and in part between scir picola and occidentalis. 
The birds from many of these areas are divergent from typical representations of these races mentioned, 
but this is in my opinion because of intergradation. There is no constancy of characters in the material 
that I have examined from the range Oberholser has outlined. 

Remarks.—This race has had a history characterized by numerous rejections and acceptances. 
Soon after its proposal, its validity was questioned when Palmer (1900:225) commented that “Mr. 
Oberholser’s arizela is based on extremely slight characters, but chiefly on ‘geographic-reasoning’.” 
He stated also that the type of arizela is unfortunately an old and badly made skin. Ridgway (1902: 
670) recognized arizela but made no distinction between the Pacific Northwest form and scirpicola 
of California. Swarth (1912:71-73) would not accept arizela. He based his judgment largely on his 
comparison between a series from Vancouver Island and another from the Pine Forest Mountain 
area, Humboldt County, Nevada, in which he failed to find significant differences. Grinnell (1914: 
202) reached the same conclusion as Swarth after an independent study, but he was working largely 
with the same specimens. 

Reexamination of the Vancouver Island and Nevada series indicates that both lots of specimens 
are worn, especially the desert representatives. With wear and fading occidentalis loses its brighter 
green color of the dorsum and becomes darker and thus in this character at such times is more nearly 
like arizela. Furthermore, the Vancouver Island series is variable as to the color of the dorsum. As yet 
a further consideration, the Nevada series is, as we have seen, not entirely typical of occidentalis and 
according to my concept, at least, as opposed to Oberholser’s (1948:3), marks the beginning of a 
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transition between occidentalis and campicola. The gray flanks of the Nevada series are intermediate 
in color but the orange tint of the yellow on the underparts and the greater posterior extent of the 
yellow distinguishes the Nevada series from the Vancouver Island one. Much additional material has 
accumulated of recent years which demonstrates the distinctness of the two populations. 

When Phillips (1947:122) stated that the name arizela should “be restored to the small, dull, 
coastal and Canadian race now improperly called occidentalis,” he evidently failed to note the differ- 
ences between the coastal and interior form which later was designated as campicola (Behle and 
Aldrich, 1947:69) but he presumably found no difficulty in distinguishing arizela from occidentalis 
farther south. Gabrielson and Jewett (1940:511) in speaking of the yellow-throats east and west 
of the Cascade Mountain Range in Oregon comment as follows: “We feel that the two forms are 
subspecifically distinguishable and are therefore proposing the revival of Oberholser’s G. t. arizela 
for the race in Oregon and Washington west of the Cascades.” 

Breeding localities —BritisH CotumstiA. Kispiox Valley, 23 miles north Hazelton; Chilliwack 
Depot. Vancouver Island: Alberni Valley; Errington; Little Qualine River; Comox. WASHINGTON. 
Pierce County: Tacoma; South Tacoma; Fort Steilacoom. King County: Seattle; Redmond; Sam- 
mamish River. Grays Harbor County: Copalis. Wahkiakum County: Cathlamet. OrEcon. Wash- 
ington County: Forest Grove. Benton County: Corvallis. Coos County: Arago. Klamath County: 
Upper Klamath Lake; Fort Klamath. Catrrornia. Siskiyou County: Klamath River, 2100 feet, 
2 miles south Hornbrook; Hornbrook; Edgewood; Big Spring, 2700 feet, Shasta Valley; Mayten; 
Scott River, 6 miles northwest Callahan. Mendocino County: Willits. Tehama County: Mill Creek, 
260 feet, 2 miles northeast Tehama; Dale’s, 600 feet, on Paine’s Creek. Butte County: Chico. Yolo 
County: Grafton; Grand Island, 25 feet, 2 miles north Knight’s Landing. 


Geothlypis trichas sinuosa Grinnell 
San Francisco Bay Yellow-throat 


Geothly pis trichas sinuosa Grinnell, Condor, 3, 1901:65. 

Type—Adult male, no. 37786, Mus. Vert. Zool., willow patch where San Francisquito Creek 
enters the San Francisco Bay marshes, near Palo Alto, Santa Clara County, California; May 31, 1900; 
collected by J. Grinnell, original number 4270. 

Distribution Breeds in San Francisco Bay area, from Tomales Bay, Marin County, and Napa 
sloughs, southern Sonoma County, on the north, east to Carquinez Strait and thence south to vicinity 
of San Jose, Santa Clara County (fide Grinnell and Miller, 1944:413). For most part resident in 
breeding range but some individuals scatter in postbreeding and winter seasons, occurring south to 
San Diego. For such records of occurrence outside of breeding range, see Grinnell and Miller (op. 
cit.: 414). 


Table 4 


Measurements of Adult Males of G. t. sinuosa 


Number of Mean with Standard Coefficient 


Measurement specimens Range probable error deviation of variability 
Wing 21 52.0-56.5 53.60.20 1.41 2.63 
Tail 20 45.0-54.0 49.3+0.32 2.13 4.33 
Culmen 20 9.6-11.9 10.70.10 0.67 6.30 
Bill from nostril 20 6.7-8.4 7.50.06 0.46 6.10 
Tarsus 21 18.9-21.2 20.0+0.09 0.63 3.16 
Depth of white 

postfrontal stripe 21 2.0-5. 3.10.13 0.92 29.09 
Weight 2 9.2-9.3 mae (i es 
Ratio of wing to tail 

based on means 1.087 


Racial characters —Dark, brownish-green coloration and short wing; the tail length equals that 
of wing. Similar to arizela in coloration, being a little darker on flanks but distinguished principally 
on basis of shorter wing. Likewise smaller than scirpicola, duller, and lacking extensive yellow suf- 
fusion on the posterior underparts. 
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Variation.—Despite the restricted range of this race it is not a uniformly characterized popula- 
tion. The range of individual variation in color of dorsum, flanks, and yellow below is as great among 
breeding examples of sinuosa as in any other race. The data for measurable characters are presented 
in table 4. The material examined shows no apparent geographic variation within the range. Like- 
wise obscure is the relationship of sinuosa with the surrounding form arizela. In every character 
there is morphological intergradation between the two populations and were more critical specimens 
available from actual areas of contact the details of intergradation would doubtless be revealed. As 
it now stands about all this reviewer can do is to point out that the transition between sinuosa and 
arizela is rather abrupt, for birds closest to arizela breed at Santa Rosa, Sonoma County, and at the 
Suisun Marshes, Solano County. 

Breeding localities —Catirorn1A. Marin County: Olema; Point Reyes; Black Point; Saint Vin- 
cent. Sonoma County: Petaluma; Second Napa Slough. Solano County: Vallejo. Contra Costa 
County: Richmond; San Pablo. Alameda County: Cerrito Creek; Bay Farm Island; Hayward; San 
Leandro; Mowry; Alvarado; Melrose. San Francisco County: Lake Merced. San Mateo County: 
Baden. Santa Clara County: Palo Alto; Santa Clara; Alviso; San Jose. 


Geothlypis trichas scirpicola Grinnell 
Tule Yellow-throat 

Geothly pis trichas scirpicola Grinnell, Condor, 3, 1901:65. 

Type—Adult male, no. 37811, Mus. Vert. Zool.; San Gabriel River bottom, three miles south 
of El Monte, Los Angeles County, California; March 20, 1897; collected by J. Grinnell, original 
number 2217. 

Distribution—Breeds in southern California from vicinity of Santa Barbara along coast and 
southern end of the San Joaquin Valley (Buena Vista Lake, intergrades) of the interior south to lati- 
tude 30° along west side of Lower California. Intergrades with occidentalis through Owens Valley, 
southern Nevada, and southwestern Utah, but in typical form breeds locally southward throughout 
Lower Colorado River and Imperial valleys to Colorado Delta. Also occurs during breeding season 
east into Arizona along the Gila River, intergrading with chryseola as far east as Tucson area. 


Table 5 
Measurements of Adult Males of G. t. scirpicola 
Number of Mean with Standard Coefficient 
Measurement specimens Range probable error deviation of variability 

Wing 50 51.0-60.0 55.90.20 2.10 3.76 
Tail 49 48.0-57.5 54.2+0.27 2.80 5.16 
Culmen 48 10.0-12.4 11.30.05 0.60 5.33 
Bill from nostril 50 7.1-8.3 7.50.04 0.43 5.83 
Tarsus 47 19.4-21.8 20.60.05 0.59 2.88 
Depth of white 

postfrontal stripe 47 2.0-7.0 3.0+0.13 1.37 44.6 
Weight 11 8.2-10.0 Me. CUO hii as 
Ratio of wing to tail 

based on means 1.031 


Racial characters —Marked by intensification of yellow and extension of the yellow posteriorly 
to cover entire lower surface. Differs from sinuosa and arizela in larger size, its brighter coloration 
throughout, and more extensive yellow posteriorly. As compared with occidentalis, yellow tone greener, 
less orange, and yellow more extensive on posterior underparts; flanks darker brown or clay colored, 
less buffy. Not as brightly yellow as chryseola and with less yellow in white, postfrontal stripe. 

Variation and relationships with surrounding races—Extremes of individual variation in color 
characters show up in this race seemingly more than in other races. This is especially noticeable in the 
amount of white on the forehead. In other races the white takes the form of a distinct transverse line 
back of the black of the forehead. In many examples of scirpicola there is no clear line of demarcation 
posteriorly so that the white continues backward blending with the brown or green of the crown. 
Indeed, the white is so extensive in some individuals that they actually appear to have a white crown. 
Another variable character pertains to the purity of the white of the postfrontal stripe. Representa- 
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tives from scattered localities have small amounts of yellow in the otherwise white postfrontal stripe. 
This character is accentuated in chryseola to the southeast where the incidence of occurrence is even 
greater; in most specimens the yellow suffuses the whole postfrontal area with bright yellow. Con- 
siderable individual variation exists in the color of the dorsum. The yellow on the underparts is fairly 
constant. The data for measurable characters are summarized in table 5. 

It would appear that the race scirpicola has an eastern desert population somewhat separated 
from the western population by a hiatus of inhospitable country along the fringe of the mountains. 
Grinnell (1914:202) found the breeding yellow-throats of the lower Colorado River valley to be of 
the race scirpicola, as did van Rossem (1930:297; 1941:291). I too find the characters of the two 
groups exceedingly similar, yet Oberholser (1948:4) includes southeastern California, northeastern 
Lower California, south-central and central Arizona and southwestern Utah in the range of a form 
which he calls arizonicola. 

Along the coastal plain, yellow-throats of the scirpicola type occur as far north as Santa Bar- 
bara. Although breeding specimens are not available to demonstrate it, there is presumably an area 
of intergradation to the north between scirpicola and arizela as also in the San Joaquin Valley 
(see p. 207). A similar type of intergradation occurs east of the Sierra Nevada in the Owens Valley area 
in Inyo and Mono counties. Specimens closest to scirpicola occur as far north as the Walker Basin, 
Kern County; beyond this they are closest to occidentalis. 

Specimens are not available to follow the intergradation southward from Utah into typical 
scirpicola but in northwestern Arizona the yellow-throats are probably much the same as in the St. 
George area. A male from Hackberry, Arizona, taken September 24, corresponds to September birds 
from St. George. A May 7 specimen from Fort Verde, Arizona, is intermediate but closer to scirpicola 
than to occidentalis. Fort Verde incidentally is the type locality of Oberholser’s arizonicola. The situa- 
tion here is similar to that in northeastern California, southeastern Oregon and adjacent country, 
where a name may have been applied to an intergrading population. 

Grinnell (1928:204) has shown that yellow-throats of this species and race occur south to include 
the northern fourth of Lower California. Latitude 30° apparently marks the southernmost occurrence 
of the species. Farther south the species Geothlypis trichas is replaced by Geothlypis beldingi. 

Remarks.—In the past considerable difference of opinion has existed among systematists as to 
the validity of this southern California race, but it now seems to have gained general acceptance. The 
difficulty has centered around two features. One is the abundant presence of vagrant wintering and 
transient representatives of more northern races in the breeding range when the local race is nesting. 
Both Grinnell (1901:65; 1914:203) and van Rossem (1930:297) noted this. The other item concerns 
the relatively great individual variation of scirpicola as compared with that of other races. 

Breeding localities —Ca.trorniA. Santa Barbara County: Point Concepcion; Guadalupe Lake; 
Santa Barbara. Kern County (intergrades): Buena Vista Lake; Walker Basin; 12 miles north Caliente. 
Ventura County: Ventura; Santa Clara River. Kings County: Tulare Lake, 9 miles south Lemoore. 
Los Angeles County: Nigger Slough; Bixby; Long Beach; Compton; Greening; Los Angeles; El 
Monte and 3 miles south El Monte; Pasadena. Orange County: Hog Island; Anaheim Landing; 
Newport. Riverside County: San Jacinto Lake; Riverside; Coachella Valley; Palm Springs; Mecca. 
San Diego County: Escondido; Vallecito; San Diego. Imperial County: 8 miles northwest Calipatria; 
Bard; Riverside Mountain; 4 miles south Potholes; 5 miles northeast Yuma; near Pilot Knob oppo- 
site Cibola. Lower CaLirorniA. San Ramon; San Telmo, San Jose, 2500 feet; El Valle de la Trinidad; 
San Felipe; Colorado River, 20 miles south of Pilot Knob at latitude 32° 15’; Alamo River, 20 miles 
southwest of Pilot Knob; 7-9 miles east of Cerro Prieto; Tecate. Ark1zoNA. Yuma County: Colorado 
River, 5 miles south Laguna; Ehrenberg. Uran (toward occidentalis). Washington County: Wash- 
ington; St. George and 3 miles south St. George. Nevapa (toward occidentalis). Lincoln County: 
Hiko; Crystal Spring and 5 miles south Crystal Spring, Pahranagat Valley, 4000 feet. Clark County: 
Colorado River, opposite Fort Mohave, 500 feet. 


Geothlypis trichas chryseola van Rossem 
Golden Yellow-throat 


Geothly pis trichas chryseola van Rossem, Condor, 32, 1930:298. 
Type.—Adult male, no. 28584, Donald R. Dickey Coll., Univ. Calif. Los Angeles; Saric,. north- 
central Sonora, Mexico; June 12, 1929; collected by J. T. Wright; original number 3557. 
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Distribution —Breeds in north-central Sonora, northeast to Altar, San Pedro, and Santa Cruz 
River valleys in southern Arizona; Bavispe River valley, northeastern Sonora; east through northern 
Chihuahua and northern Coahuila to Rio Grande Valley of southern New Mexico and El Paso region 
of Texas and south at least to Del Rio. 

Racial characters —Yellow coloration bright and extensive. As compared with scirpicola, more 
yellow in dorsum and yellow of underparts brighter and more extensive; flanks of males only slightly 
tinged with brown or gray; postfrontal band in most specimens suffused with yellow. Distinguished 
from occidentalis by brighter and more extensive yellow throughout and by yellow in postfrontal 
stripe. Compared with G. t. melanops, size smaller, brighter with more yellowish in dorsum and on 
ventral surface. 


Table 6 
Measurements of Adult Males of G. t. chryseola 
Number of Mean with Standard Coefficient 
Measurement specimens Range probable error deviation of variability 

Wing 33 53.0-60.5 56.50.20 1.72 3.05 
Tail 31 49.5-57.0 53.6+0.21 1.80 3.37 
Culmen 30 10.8-12.4 11.70.04 0.37 3.22 
Bill from nostril 30 7.6-8.5 8.10.02 0.22 2.71 
Tarsus 32 19.5-21.7 20.50.79 0.66 3.25 
Depth of white 

postfrontal stripe 33 1.0-7.0 3.90.15 1.34 34.08 
Ratio of wing to tail 

based on means 1.055 


Variation and relationships with surrounding races——There is less difficulty identifying examples 
of this race than is encountered for the other races of western North America because of the bright 
yellow appearance, the light flanks and yellow postfrontal stripe. The tinge of yellow in the forehead 
is not a universal character, however, in chryseola and as previously noted occasionally appears in 
scirpicola. Indeed, some evidence of relationship between chryseola and scirpicola may be afforded 
by the circumstance that both races have an intensification of yellow and in both forms yellow invades 
the otherwise white postfrontal stripe. Occidentalis and .chryseola also have something in common 
in that the tint of the yellow tends toward orange rather than the greenish yellow found in coastal 
populations. Also the flanks are light in color in chryseola and occidentalis in contrast to the brown 
flanks of coastal races. 

Although I have not had opportunity of examining the form melanops from farther south in 
Mexico (see Ridgway, 1902:673), from the remarks of van Rossem who has examined the type and 
two other males from the Valley of Mexico, I judge chryseola is closer in its characters to scirpicola 
and occidentalis than to melanops of south-central Mexico. Van Rossem states (1930:298): “These 
three specimens are all very much larger than any of the more northerly subspecies . . . . They bear, 
in color, close resemblance to scirpicola save that the posterior underparts are continuously yellow 
and there is more concealed yellow in the crown.” 

I have detected no clines within the range of chryseola nor areas of local variation. The non- 
geographic type of variation is summarized in table 6. 

The geographic range for chryseola has not been fully determined. There are indications of inter- 
gradation with the two races to the west and north. The southern distribution is the most obscure. 
When originally described, the race was known to breed from north-central Sonora northeast to the 
San Pedro River in Cochise County, Arizona, and east to northwestern Chihuahua. Van Rossem 
later (1941:292) extended the range to include the Altar and Santa Cruz River valleys in southern 
Arizona and the upper Bavispe River valley in northeastern Sonora. Several skins in the collections 
of the United States National Museum indicate that the range should now be extended still farther 
north and east to include the Rio Grande Valley of southern New Mexico and the adjacent El Paso 
region of Texas. 

Intergradation with scirpicola is revealed by the four specimens from the San Pedro River, 
Cochise County, Arizona, commented on many years ago by Swarth (1912:73 and 1929:339) and 
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called scirpicola by him before the existence of the race chryseola was known. They are a heterogeneous 
lot aptly described by van Rossem (1930:298) as follows: “They are so variable that, as a lot, they 
could go into one race just as unsatisfactorily as into the other. One (no. 2913, Swarth coll.) is close 
to typical chryseola, another (19,116, Mus. Vert. Zool.) is nearest chryseola, a third (19,118) is just 
about intermediate, while the fourth (19,117) is, except for the very wide post-frontal band, closer 
to scirpicola. The preponderance in the small series is certainly closer to chryseola and accordingly 
I have so called them.” 

Seemingly there is a gradual fusing of chryseola and occidentalis farther north through central- 
eastern and southeastern Arizona and adjacent New Mexico. This is indicated by specimens from 
Safford and Pima, Arizona, which are intermediate between the two races. Some of these intergrades 
are like scirpicola which may indicate a blending with characters of that race too. If so, it is reminis- 
cent of the area in southeastern Oregon where occidentalis, arizela and campicola may come together. 
However, as there, it may prove that Oberholser’s race arizonicola (1948:4) is valid and that this 
intermediate condition is constant and associated with a geographical range. 

A worn specimen taken in mid-August at Socorro, New Mexico, is an unusual example. It appears 
to be intermediate toward occidentalis in that there is a suffusion of orange to the yellow of the throat, 
but the yellow is more extensive below as in chryseola, the dorsum is yellower, and yellow appears 
in the postfrontal area. A peculiarity is that the head is grayish-white and a collar-like band separates 
the head from the back, a situation found elsewhere only in some coastal members of scirpicola and 
a May specimen from Fort Verde, Arizona. A June example from Palomas Spring in the Rio Grande 
Valley, New Mexico, also approaches occidentalis. 

At the time of his description of chryseola, van Rossem (1930:298) commented that “Three of 
the four localities from which the new race is known (Saric, Tecoripa, and San Diego) indicate an 
upland habitat, and when finally worked out the range will probably be found to center on the north- 
ern part of the Mexican plateau.” He stated in addition that this form occurs south to Tecoripa in 
east-central Sonora at least in spring but this may only indicate a southward seasonal movement by 
at least part of the population. Van Rossem later pointed out (1945:229) that the southernmost 
breeding station is Pilares in the Bavispe River valley. 

Breeding localities—Arizona. Graham County (toward occidentalis): Pima; Safford. Cochise 
County: San Pedro River, midway between Fairbanks and Charleston; Fairbanks; San Simon Val- 
ley. Santa Cruz County: Tubac; Santa Cruz River west of Patagonia Mountains; Santa Cruz River, 
2 miles south Tumacacori Mission, 3300 feet. Pima County: Continental; Altar Valley, 15 miles north 
International Boundary. NEw Mexico. Socorro County: Socorro. Texas. El Paso County: El Paso; 
Frijole. Valverde County: Del Rio. Sonora. Saric; Tecoripa. 


Geothlypis trichas modesta Nelson 
San Blas Yellow-throat 


Geothly pis trichas modestus Nelson, Auk, 17, 1900:269. 

T ype.—Adult male, no. 157204, U.S. Nat. Mus., Biol. Surv. Coll.; San Blas, Tepic (= Nayarit), 
Mexico; June 12, 1897; collected by E. W. Nelson and E. A. Goldman. 

Distribution —Resident in coastal marshes of western Mexico from Kino and Tepopa bays, 
Sonora, south through Sinaloa, Nayarit, and Jalisco at least to Colima. Apparently individuals occa- 
sionally wander across the Gulf of California to Lower California. 

Racial characters —Differs from scirpicola and chryseola in darker coloration throughout and by 
tendency toward smaller bill and tail. Differs from riparia in being smaller, especially the bill meas- 
urements. 

Measurements.—Six breeding males: wing, average 53.5 (52.5-54.8) ; tail, 52.0 (50.4-53.4) ; wing/ 
tail ratio, 1.027; bill from nostril, 7.6 (7.4-8.0); tarsus, 20.2 (19.2-21.0) ; width of white postfrontal 
stripe, 3.3 (2.0-5.0). 

Remarks.—As van Rossem (1930:298) noted, this race is exceedingly close in its characters to 
sinuosa of the San Francisco Bay region even though separated from the northern form by several 
hundred miles. The general coloration is similar and both are small in wing, tail and bill lengths. The 
dorsum is slightly grayer in modesta. There is a greater amount of concealed white in the head area 
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of modesta in some specimens so that wear produces a much whiter head. The flanks of modesta are 
darker and browner than in sinuosa. 

These two races have other features in common too. They both occupy a salt marsh habitat. 
Van Rossem raises the question (1941:292) whether they may both be remnant colonies of a former 
more generally distributed salt marsh stock or whether similar environments have produced similar 
color characters. Possibly bearing on this matter of relationships is the circumstance that although 
they are both essentially resident races, postbreeding season wandering carries some individuals well 
out of the breeding range. There are several records of sinuosa from southern California. Yan Rossem 
collected two examples of modesta on southern Lower California, one at Magdalena Bay (North 
Estero) on March 3, 1930, and one on San Jose Island, in the Gulf, on March 14, 1930. Both occurred 
in a mangrove-salicornia association which constitutes their typical habitat in their breeding range 
(see van Rossem, 1930:298-299). 

With its restricted habitat and range fronting on the gulf, it would appear that modesta has no 
immediate neighbors except in the race riparia from which it is separated ecologically as well as 
morphologically. 

Breeding localities —Sonora. Kino Bay; Tobari Bay; Empalme. 


Geothlypis trichas riparia van Rossem 
Mayo Yellow-throat 


Geothly pis trichas riparia van Rossem, Condor, 43, 1941:292. 

Type.—Adult male, no. 31945, Donald R. Dickey Coll., Univ. Calif. Los Angeles; Tesia, Mayo 
River, 200 feet, Sonora, Mexico; June 22, 1937; collected by A. J. van Rossem and Robert Hannum. 

Distribution—Breeds along Mayo River valley of Sonora, Mexico. Limits of range undeter- 
mined but known to occur at least in winter in the Yaqui River valley in southern Sonora. 

Racial characters Distinguished from G. t. modesta of adjacent tidal marshes by larger bill 
and longer tail, lighter flanks, and more extensive yellow posteriorly. From G. t. chryseola it differs 
in duller yellow, longer tail, and larger bill. Similar in bill size and proportions of tail and wing length 
to G. t. melanops so that tail is equal to wing, but differs from that race in being lighter. 

Measurements ——Two breeding males: wing, average 54.7 (54.4-55.0*) ; tail, 53.8 (53.1*-54.6) ; 
wing/tail ratio, 1.016; bill from nostril, 8.4 (8.1-8.7*) ; tarsus, 20.4 (20.0-20.8*); width of white 
postfrontal] stripe, 3.0 (2.0-4.0). The measurements marked with an asterisk are those of the type. 

Remarks—When Nelson described the race modesta he attributed to it a range along the west 
coast of Mexico from southern Sinaloa south at least to Colima. Van Rossem (1930:298) noted the 
variability among the breeding yellow-throats from the Mayo River area and interpreted it as being 
indicative of intergradation with chryseola. Later (1941:292) in describing G. t. riparia he noted that 
the two races were separated ecologically. G. t. modesta he found, at least in Sonora, to be strictly 
an inhabitant of the coastal marshes, frequenting scrubby mangrove and other salt water associations ; 
the larger billed race, riparia, in contrast, selects the riparian habitat found along fresh-water streams 
extending inland from the coast along the Mayo River. Thus a situation exists supposedly comparable 
to the relation between sinuosa and arizela in the San Francisco Bay area of California. Whether the 
two races actually intergrade through interbreeding is not known. Neither are data available to indi- 
cate the extent of the range of the race riparia or whether it impinges upon other races. Indeed, only 
two specimens representing the race have been available in the present study, both loaned through 
the courtesy of A. J. van Rossem, one being the type specimen and both from Tesia. The series he had 
at the time of his description is now scattered. These two examples show the differences from modesta 
in larger bill and longer tail. In these characters, this population shows an approach to G. t. melanops 
and G. beldingi. 

Geothlypis beldingi Ridgway 


Belding Yellow-throat 


Geothlypis beldingi Ridgway, Proc. U.S. Nat. Mus., 5, 1882:344. 
Type—Adult male, no. 87685, U.S. Nat. Mus.; San Jose del Cabo; taken by Lyman Belding; 
no date given. . 
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Distribution—Resident in the central and southern part of Lower California from about lati- 
tude 28° south to Cape San Lucas. 

Specific characters —Distinguished from G. trichas by larger size throughout. As compared with 
G. t. scirpicola, also brighter and yellow more extensive, especially in the postfrontal area, crown 
and postocular region. 

Variation and distribution—According to Grinnell (1928:204) a hiatus exists between the south- 
ernmost breeding station of Geothlypis trichas scirpicola at about latitude 30 degrees and the north- 
most locality of record of G. beldingi at San Ignacio. This would seem to be a factor in the differen- 
tiation of the two populations at the species level. From the fact that two geographic races of G. 
beldingi have been described with intermediates or intergrades from Comondt located between them, 
it would appear that clines exist in several characters. However, I am not convinced either that clines 
do exist within the species or that there are two subspecies present. 


Table 7 


Measurements of Adult Males of G. beldingi 


Number of Mean with Standard Coefficient 
Measurement specimens Range probable error deviation of variability 

Wing 40 59.0-68.5 64.7+0.27 2.54 3.9 
Tail 40 57.5-69.0 63.40.26 2.52 3.9 
Culmen 37 12.0-14.7 13.10.07 0.64 4.7 
Bill from nostril 37 8.6-10.0 9.10.03 0.31 3.46 
Tarsus 41 21.3-25.4 23.10.08 0.83 3.61 
Depth of white 

postfrontal stripe 10 3.0-7.0 4.80.28 1.31 27.41 
Weight 28 13.8-17.7 ie” lt OO at 
Ratio of wing to tail 

based on means 1.020 


Although Oberholser (1917:183) stated that since G. beldingi occurs only in the southern portion 
of the peninsula of Lower California, its development into two subspecies would seem hardly prob- 
able, he found “very conspicuous differences between individuals of this species from the Cape San 
Lucas region and those from the central portion of the Lower California peninsula,” and described 
the latter as Geothlypis beldingi goldmani with type locality at San Ignacio. The males of the northern 
subspecies were said to differ from those of G. b. beldingi of the Cape region in having a whitish 
crown band instead of yellow, less yellowish upper parts, and whitish abdomen. Birds from San 
Ignacio representing the northern limit of distribution of the species were said to be most extreme in 
goldmani characters. Examples from Comondi appeared to be intermediate but referable to the race 
goldmani. Oberholser noted some individual variation in G. b. goldmani in the extent of the yellow 
on the lower parts and in the amount of yellow in the postfrontal stripe but his material representing 
the new race consisted of only 7 males and 3 females from these two localities. 

When I examined the material in the Museum of Vertebrate Zoology reported on by Grinnell 
(op. cit.: 204-205), these specimens showed the differences noted by Oberholser as did those specimens 
in the Dickey collection. However, it puzzled me that many of the lighter examples supposedly 
typical of goldmani seemed to be in process of molt with the conspicuous feature being that the new 
feathers coming in were intensively yellow. Upon receipt of the series of ten breeding males in the 
California Academy of Sciences from San Ignacio it was found that most of the specimens were as 
intensively yellow as examples of G. b. beldingi from extreme southern Lower California. The speci- 
mens were labelled G. b. beldingi possibly because of this yellow color. Yet the San Ignacio birds 
were from the type locality of G. b. goldmani! The few that are lighter and so conform to the de- 
scription of G. b. goldmani through having a white postfrontal area and being generally paler also 
seem to have been undergoing a molt when taken and the new feathers are intensely yellow. The 
indications are, then, that birds of this species in first-winter plumage, as compared with adults, have 
a lighter, more grayish, less greenish, dorsal coloration. Their underparts are lighter or whiter with 
less yellow showing. The postfrontal stripe also tends to be more whitish, rather than yellow. The 
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intense yellow all through seems to develop with the first prenuptial molt. In G. trichas, as previously 
noted, first-year birds are indistinguishable from adults. 

The possible difference between G. trichas and G. beldingi in molt sequence is fraught with con- 
siderable significance, for not only does it strengthen the idea that the southern Lower California 
population is specifically distinct, but it also might account for G. b. goldmani having been described 
in the first place. The describer may have chanced to get a series of pale first-year birds. 

Apart from differences seemingly due to molt and age, there is still not enough constancy of char- 
acters in the material available to me from the northern portion of the range of G. beldingi to justify 
subspecific separation from the population of the Cape region proper. In addition to the pale and 
yellow types noted, other specimens are present of a decided orange caste. Furthermore, no constant 
measurable differences between specimens from the two areas seem to exist. It would seem, then, that 
very little reason exists for dividing G. beldingi into two geographic races. 

Certain clines manifest in northern populations of G. trichas seem to continue on into G. 
beldingi. And in certain color characters there is overlap between the two species. For instance, the 
color of the dorsum and flanks of G. beldingi can be matched in G. t. sinuosa. The cline of postfrontal 
stripe changing from white to yellow in G. t. chryseola continues on into G. beldingi where not only 
is the stripe yellow but the yellow extends extensively back on the top and sides of the head. The 
general intensity of yellow is of a deeper orange than in races of G. trichas. An approach to this was 
indicated in G. t. chryseola which, however, has a brighter yellow. 

In pointing out the necessity of a generic revision before the relationships of the several groups 
of yellow-throats can be clarified, van Rossem (1941:292) comments as follows on the situation 
between G. trichas and G. beldingi, “The ranges of all members of the trichas complex are comple- 
mentary and it is a perfectly simple matter to ‘prove’ intergradation throughout the series by playing 
leap-frog without regard for intervening forms. For instance, it is not in the least a difficult task to 
prove beldingi a race of trichas by picking out almost any character and following it through gold- 
mani, melanops, riparia, chryseola, scirpicola, etc. It is, indeed, rather surprising that such a course 
has not been advocated.” There seems little doubt, however, that the yellow-throats of southern Lower 
California constitute a separate and full species. In addition to the hiatus in range and consequent 
lack of interbreeding between G. trichas and G. beldingi the data in tables 6 and 7 for length of extremi- 
ties and weight indicate that G. beldingi is actually a larger form. A summary of the measurements 
of adult males of G. beldingi is given in table 7 

Breeding localities Lower CALiForNIA. San Ignacio; Comondi; San José del Cabo; Todos 
Santos. 


SUMMARY OF VARIATION 


As our knowledge of the variability of yellow-throats increases, it becomes evident 
that the species is more plastic than previously supposed. It also appears that we have 
represented in the yellow-throats of western North America, as in many other species 
of geographically variable birds in the same general area, several levels of differentia- 
tion. Starting with localized groups of individual variants one can progress through inter- 
gradational areas which, perhaps, represent “preracial” stages, to races of various de- 
grees of distinctness and up to full species. 

Numerous cases of individual variants have been pointed out in the subspecies ac- 
counts. Likewise numerous areas of intergradation have been discussed. In some in- 
stances these areas of blending are widespread but elsewhere they are seemingly narrow. 
Some of these cases of local variants and areas of intergradation have been handled 
differently by systematists in their attempt to express the nature of the variation. The 
writer, for instance, with his concept of broad areas of intergradation between two 
and sometimes three races (southeastern Oregon and northwestern Arizona) differs in 
his handling of the problem from Oberholser (1948) who has described many additional 
races. Actually there is not at the present time enough breeding material available 
from, the critical areas to work out perfectly the validity of either concept and it may 
very well be that the characters of the populations of the intermediate areas in question 
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will be shown to be stable and associated with a range rather than behaving as long 
gradients. However, it is my feeling that even should the former situation prove to be 
the case, the degree of difference between these populations and the now generally rec- 
ognized races is too slight to justify nomenclatural recognition. Nevertheless this 
imperfect or incipient geographic variation is exceedingly important, as indicating, 
perhaps, races in process of formation. 

To illustrate the other levels of differentiation, the race G. t. chryseola is rather dis- 
tinctive and fairly stable as compared with either scirpicola or campicola which seem 
more variable in color characters. This is borne out by measurable data also. G. trichas 
and G. beldingi are the distinct species in the area that has been considered. Continuing 
up the scale, but going outside the area studied, there are according to some writers, 
indications of “complexes” or groups among the species of the genus. For instance, 
G. beldingi is apparently closest to the western races of G. trichas and thus may be con- 
sidered a part of the “trichas complex” as opposed to certain darker forms of the 
Mexican area or the isolated species of the Bahamas. 

Pursuing this idea of representation of different stages in speciation, the genus seems 
to serve as a good example of the effects of isolation. According to Ridgway (1902) 
warblers of the genus Geothlypis occupy the whole of temperate North America and 
tropical America, the Bahama Islands and in winter, Cuba, Puerto Rico, Haiti, and 
Jamaica. There are seventeen species in the genus. Two (G. velata and G. aequinoc- 
tialis) are exclusively South American species. Another form (G. semiflava) has one 
race in Ecuador but has a strange distribution whereby a second race occurs in Central 
America and ranges from southern Honduras and eastern Nicaragua to Costa Rica. 
Seven more species are insular forms in the Bahamas. Three of these species (G. ros- 
trata, G. maynardi and G. flavida) inhabit a single small island, while two others (G. 
incompta and G. tanneri) inhabit another island. The other two insular species are each 
confined to an island apiece which islands are not occupied by other members of the 
genus. Five species are distributed through various sections of southern Mexico (G. 
flavovelata, G. flaviceps, G. chiriquensis, G. speciosa, G. nelsoni), one of the five having 
two subspecies. In southern Lower California there occurs the distinctive from (G. bel- 
dingi). The last species (G. trichas) has a very extensive range covering most of North 
America and extending south into northern Mexico. Thus it would seem that historic 
factors making for isolation may have been operative in speciation. 

Just as significant as the seeming effect of isolation in speciation is the circumstance 
that the species G. trichas is the only truly wide-ranging species and it has become dif- 
ferentiated into a great many geographic races or subspecies. Thus environmental dif- 
ferences seem to have made their impress generally on G. trichas in various parts of its 
range, resulting in much subspecific differentiation. The process of raciation seems to 
have been accentuated in western North America with its great climatical and topo- 
graphical diversity. It is here that character gradients or clines best show up. 

The pattern of distribution and differentiation of the western races of yellow-throats 
corresponds only in part to the general picture of faunal relationships among other 
species of birds in the area studied. On the one hand, it seems rather surprising that the 
Rocky Mountains do not serve as a barrier of some sort separating populations on either 
side. This lack of influence is seen in both the races occidentalis and campicola. Or the 
other hand the Cascade-Sierra Nevada axis does seem to serve as a barrier save possibly 
in northern California where the mountain mass is less formidable. The lack of differ- 
entiation in scirpicola between the coastal areas in southern California and those of the 
Colorado River valley is likewise surprising. The presence of the small, dark, sinuosa 
confined as a breeding bird to the San Francisco Bay area is yet another puzzling feature. 
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The picture of distribution revealed is such that it is difficult to detect centers of 
differentiation for the various races which could be cited as evidence that the popula- 
tions had originated locally. Indeed, many of these races may have moved in from points 
of origin elsewhere. In support of this, one might cite the lack of correlation in behavior 
of characters in intergrading zones as in southern Idaho between occidentalis and campi- 
cola where the blending of the various racial characters does not exactly coincide in the 
broad area where they intergrade. Such characters may serve as an indication of a type 
of intergradation which has arisen through interbreeding in a transverse strip inter- 
vening between the ranges of forms once separated and distinctly differentiated that 
have since moved into an area of contact. This would be an alternative to the idea of an 
origin of this intergradation through incomplete differentiation under the influence of 
some intermediate environmental condition. This latter situation may, however, prevail 
in other areas, for there are vast areas of intergradation between some races where the 
transition in all the characters is gradual and synchronized. In some cases the races 
blend over so long a distance that the two populations are definitely recognizable only 
at the extremes of the clines. This is seemingly what occurs between arizela and scirpi- 
cola all through the Great Valley of California. Another such cline occurs between 
scirpicola and occidentalis in eastern California, southern Nevada and southwestern 
Utah. In contrast to this, interbreeding between sinuosa and arizela is seemingly con- 
fined to a narrow band fringing the San Francisco Bay. Yet one other type of inter- 
mingling of races is indicated in the southern deserts where the distribution of yellow- 
throats is especially discontinuous and intergradation seems to show up in small, scat- 
tered populations in isolated areas. 


Even though the whole picture of relationships is obscure, it may be worthwhile 
pointing out that three separate stocks may be represented among the yellow-throats 
of western North America. One is clearly G. beldingi of southern Lower California, 
isolated and of large size. This may be a relict population. G. t. sinuosa and G. t. modesta 
as previously discussed and as originally pointed out by van Rossem (1941:292) seem 
to have some features in common suggesting close affinities even though they are widely 
separated geographically. Each is characterized by small size and dark coloration and 
each has a range confined to a restricted area, the former to the San Francisco Bay 
region and the latter to a narrow fringe of coastal marshes along the Sonoran coast. So 
little material is available for modesta that conclusions must be tentative. Van Rossem 
(loc. cit.) mentions the possibility that the similar characters in these two races may 
have evolved in relation to similar environmental conditions. In this connection it should 
be pointed out that sinuosa is seemingly not confined to the salt marsh habitat. Accord- 
ing to Schussler (1918:62) “not only is it found much more commonly in the neighbor- 
hood of fresh water throughout most of this region, but even in areas directly adjacent 
to the lower bay where salty flats largely predominate it shows marked preference for 
the reaches of non-saline streams.” The possibility exists that these two restricted popu- 
lations represent vestiges of a single antecedent population. A third stock appears to be 
represented by campicola, occidentalis, scirpicola, chryseola, and riparia. 


Through natural selection the influence of the environment is doubtless making 
itself felt on the various populations in the various, geographic regions. In this connec- 
tion it is noteworthy that the potentiality for all the characters seems to be present in 
greater or lesser degree in all races. Individuals appear in one race that possess charac- 
ters of an adjacent or distant race. For instance, occasional specimens of scirpicola show 
the yellow postfrontal stripe that is typical of chryseola. Whether this is due to recurrent 
mutations or gene spread from chryseola stock is problematical. 
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The data for the measurable characters are summarized in figure 33, where a com- 
parison is given of average wing, tail, tarsal and bill lengths of breeding males. Tarsal 
length shows the least variation between races with bill length being similar. Tail and 
wing are most variable between races. In every character there is a sharp increase in 
size in G. beldingi as compared with the races of G. trichas. The increase in length of 
extremities in G. beldingi seems to accompany increase in body size. Average weights 
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Fig. 33. Left. Comparison of average length of wing, tail, tarsus, and bill of breeding males, 
with scale in millimeters on left margin; scale in grams on right margin applies to spots 

which indicate average weights for six of the forms. 
Right. Comparison of coefficients of variability for length of wing, tail, tarsus, and bill. 
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range around 9 or 10 grams for the various races of G. trichas whereas G. beldingi has 
an average body weight of about 15 grams. 

The coefficients of variability for various characters are compared in figure 33. They 
are more nearly alike in chryseola than in any of the other races of G. trichas whereas 
in G. t. sinuosa there is the greatest divergence. Perhaps having such a restricted range 
and interbreeding with the surrounding populations of arizela, the San Francisco race 
is becoming more heterogeneous genetically. Yet scirpicola shows a similar pattern of 
variability. The species G. beldingi shows less fluctuation than any of the other popu- 
lations considered, which is in accord with its isolated position. 

As to correlations, the coefficients of variability of wing and tail lengths show a cer- 
tain parallelism in most races. Tarsal length is essentially the same in each race but 
wing and tail are not comparably uniform in the graph. Bill length shows little corre- 
lation with wing or tail. 











Sept., 1950 CLINES IN YELLOW-THROATS 219 


LITERATURE CITED 


Allen, J. A., and Brewster, W. 
1883. Lists of birds observed in the vicinity of Colorado Springs, Colorado, during March, April, 
and May, 1882. Bull. Nutt. Ornith. Club, 8:151-161. 
Behle, W. H. 
1943. Birds of Pine Valley Mountain region, southwestern Utah. Bull. Univ. Utah, 34:1-85. 
Behle, W. H., and Aldrich, J. W. 
1947. Description of a new yellowthroat (Geothlypis trichas) from the northern Rocky Moun- 
tain-Great Plains region. Proc. Biol. Soc. Wash., 60:69-72. 
Gabrielson, I. N., and Jewett, S. G. 
1940. Birds of Oregon. Corvallis, Oregon, Oregon State College. 
Grinnell, J. 
1901. The Pacific coast yellowthroats. Condor, 3:65-66. 
1914. An account of the mammals and birds of the lower Colorado Valley. Univ. Calif. Publ. 
Zool., 12:51-294. 
1928. A distributional summation of the ornithology of Lower California. Univ. Calif. Publ. 
Zool., 32:1-300. 
Grinnell, J., and Miller, A. H. 
1944. The distribution of the birds of California. Pac. Coast Avif. No. 27:1-608. 
Nelson, E. W. 
1900. Descriptions of thirty new North American birds, in the Biological Survey collection. 
Auk, 17:253-270. 
Oberholser, H. C. 
1899. Description of a new Geothlypis. Auk, 16:256-258. 
1917. A new subspecies of Geothlypis beldingi. Condor, 19:182-184. 
1948. Descriptions of new races of Geothlypis trichas (Linnaeus). (Cleveland, published by the 
author). 4 pp. 
Palmer, W. 
1900. Ecology of the Maryland yellow-throat, and its relatives. Auk, 17:216-242. 
Phillips, A. R. 
1947. Records of occurrence of some southwestern birds. Condor, 49:121-123. 
Ridgway, R. 
1882. Descriptions of some new North American birds. Proc. U.S. Nat. Mus., 5:343-346. 
1902. The birds of North and Middle America. U.S. Nat. Mus. Bull. 50, pt. 2. 
Schussler, G. W. 
1918. The salt marsh yellowthroats of San Francisco. Condor, 20:62-64. 


Swarth, H. S. 
1911. Birds and mammals of the 1909 Alexander Alaska expedition. Univ. Calif. Publ. Zool., 
7:9-172. 


1912. Report on a collection of birds and mammals from Vancouver Island. Univ. Calif. Publ. 
Zool., 10:1-124. 
1929. The faunal areas of southern Arizona: a study in animal distribution. Proc. Calif. Acad. 
Sci., ser. 4, 18:267-383. 
Twomey, A. C. 
1942. The birds of the Uinta Basin, Utah. Ann. Carnegie Mus., 28:341-490. 
van Rossem, A. J. 
1930. Critical notes on some yellowthroats of the Pacific southwest. Condor, 32:297-300. 
1941. Further notes on some southwestern yellowthroats. Condor, 43:291-292. 
1945. A distributional survey of the birds of Sonora, Mexico. Occas. Papers Mus. Zool., Louisiana 
State Univ., No. 21:1-379. 
Webster, J. D. 
1950. Notes on the birds of Wrangell and vicinity. Condor, 52:32-38. 


Department of Biology, University of Utah, Salt Lake City, Utah, August 10, 1949. 





220 Vol. 52 


LIFE HISTORY OF THE WHITE-BREASTED BLUE MOCKINGBIRD 
By ALEXANDER F. SKUTCH 


The White-breasted Blue Mockingbird (Melanotis hypoleucus) is a distinct, strik- 
ingly colored species known only from the highlands of Chiapas, Guatemala, Honduras, 
and E] Salvador in northern Central America. It is a slender bird, nearly eleven inches 
long, with slate-blue upper parts, a black mask covering the face and ear-coverts, and 
snowy white under parts dulling to grayish-blue on the sides, flanks and under tail- 
coverts. Its slender bill is black, its eyes dark, and its legs and feet blackish. Male and 
female are alike in appearance. This mockingbird dwells in dense thickets and open 
woods with abundant undergrowth, from about 3000 to 9000 feet above sea-level. It 
lurks well concealed amidst the low bushes and is nearly always difficult to see. 


FOOD 


The Blue Mockingbird forages chiefly on the ground, where it tosses the fallen leaves 
and litter with vigorous sidewards sweeps of its bill. Only rarely does it use a foot to 
scratch. Where it has been at work one finds little spots of bare ground amid the leaf 
mold. The small invertebrates of many kinds which hide in the ground litter apparently 
form the principal food of the mockingbird, and it also eats small fruits. I have watched 
it devour the green berries of viburnum, distressingly astringent to the human mouth. 


VOICE 


As I walked along a steep, bushy slope on the Sierra de Tecpan in western Guate- 
mala in the late dusk of a November evening, I was arrested by an amazing medley of 
bird notes which issued from amid the foliage of one of the low, scrubby, second-growth 
oaks that were scattered over the slope. From among the dark leaves came a rapid 
series of monosyllables, now a shrill squeak, now a whistle, now a guttural croak, all 
intermixed in the most surprising fashion. I maneuvered around, attempting to catch 
sight of the author of these startling utterances; but the light was already too dim to 
distinguish anything in the dense foliage. 

But the following morning, amid some undergrowth, I heard a repetition of the per- 
formance that had so amazed me on the preceding evening. The abrupt alternation of 
high and low monosyllables was the most surprising feature of the vocal hodgepodge 
which now claimed my attention. There was a little peep, a short clear whistle, a chur- 
ring note as of a woodpecker, a guttural chucking noise, a brief screech, attempts at 
warbles and trills. The singer seemed to be trying to imitate notes heard from other 
birds; but I had not yet been in the Guatemalan highlands long enough to recognize the 
species he was attempting to mimic. The effect was amusing, fantastic, pleasant in its 
way, certainly not musical or harmonious. Following the sound, I finally caught a 
glimpse of a big blue and white bird; but he disappeared in an instant and began hunt- 
ing among the dead leaves that littered the ground. Not long after, he moved to a low 
perch in a bush and chattered there for a while, giving me an excellent view of himself. 
From the description I then wrote in my notebook, I later identified this beautiful bird 
as the White-breasted Blue Mockingbird. 

In February of the third year following my first meeting with the Blue Mocking- 
bird, I found that these birds had already paired. Except when he sang, I could not 
distinguish the male from his mate. One pair used to roost in a dense tangle of bushes 
and blackberry canes beneath some tall alder trees. 

By the end of March, the song became louder. The male repeated over and over a 
ringing, liquid trill. A neighboring individual delivered a series of low, soft whistles 
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which were so strongly ventriloquial that it took me long to locate the bird among the 
low bushes. Both of these performances lacked the borrowed phrases so frequent in the 
songs heard earlier. 

A male observed two months later, toward the end of May, was an able songster 
and could produce with equal ease notes ranging from a deep mellow whistle to a light, 
airy trill. He had, like the Yellow-tailed Oriole, a great variety of short musical phrases, 
each of which he repeated several times before taking up another. When at his best he 
was not really a mockingbird—that rdle among the birds of the Sierra was ably filled 
by the Guatemalan Black Ouzel (Turdus infuscatus)—and he rarely imitated other 
birds. During the entire day I heard him use only one borrowed verse, that of the Whip- 
poorwill. Sometimes he sang from the concealment of the impenetrable thicket, some- 
times he mounted to the topmost twig of a tall pine tree to perform. 

The only notes I heard from a Blue Mockingbird definitely known to be a female 
were low and squeaky, or else an oft-repeated guttural chuck. 


THE NEST 


On the Sierra de Tecpan, between 8000 and 9000 feet above sea-level, the White- 
breasted Blue Mockingbirds must have begun to build their earliest nests in the latter 
part of April, for two full-grown young birds, which I saw following their parents in 
early June, could not have been hatched from eggs laid later than the first of May. But 
I did not actually find nests until after the rains began in the middle of May, when the 
owners of these nests were just beginning to incubate. Between mid-May and early 
July, I saw five nests. The mockingbirds, like the Russet-capped Nightingale-Thrush 
(Catharus occidentalis) and the Chestnut-capped Atlapetes (Atlapetes brunnei-nucha), 
which also found their food on the ground, bred chiefly during the first two months of 
the rainy season. Salvin and Godman (Biologia Centrali-Americana, 1, 1879:29-30), 
who studied the habits of this mockingbird many years earlier, found that it nested from 
late May until September; but their observations were made in a region several thou- 
sand feet lower than the Sierra de Tecpan, and at lower altitudes in Guatemala many 
birds breed farther into the wet season than on these cool heights. The last nest found 
on the Sierra was deserted toward the middle of July while it still held two eggs. 

The shallow open nests were placed in dense thickets, or more rarely in a sapling 
in the tangled undergrowth of open woods, at heights varying from 4 to 15 feet above 
the ground (fig. 34). I was not successful in studying the early stages of construction, 
but at the end of June I watched a female place the lining. This bird had lost a well- 
feathered nestling on June 22. On June 28 I found her replacement nest, in the same 
thicket as the first and 25 feet away. The old nest had been torn apart and its sticks 
incorporated into the new, the framework of which had been completed before I dis- 
covered it. The bird had already made a start in adding the lining of fibrous roots; and 
the following morning, from a blind, I watched her at work. Between 6:30 and 10:00 
the female mockingbird made only five visits to the nest. She worked alone; but her 
mate accompanied her as she flew back and forth, and while she fashioned the nest, he 
sang close by from a low perch in the thicket. On each visit she brought a long root 
doubled up in her bill, dropped it into the nest as soon as she arrived there, pushed it 
down with her bill while standing on the side, then sat in the concavity and worked prin- 
cipally with her feet, turning to face in various directions, and sinking low in the nest 
as she smoothed out the materials beneath her. It was evidently an arduous task to pull 
up and break off the long roots, which she did out of my sight; and probably for this 
reason she brought so few of them to the nest during the course of a morning. 





222 THE CONDOR Vol. 52 


The completed nest of the White-breasted Blue Mockingbird is a very shallow cup 
carefully fashioned of fibrous roots closely matted together and supported in a loose, 
untidy framework of long, coarse sticks. The fabric of some nests is so thin that the 





Fig. 34. Nest and eggs of the White-breasted Blue Mockingbird, Sierra de Tecpan, Guatemala. 


eggs show through the bottom. The cavity of one nest measured 334 inches in diameter 
by 13% inches in depth. 
EGGS 


The earliest set of eggs that I actually saw was found on May 19, 1933, when they 
had already been incubated for several days; but from evidence presented above, egg- 
laying on the Sierra de Tecpan must have begun no later than the first of May. Each 
of the five nests found by me contained two eggs or nestlings. Dickey and van Rossem 
(Birds of El Salvador, 1938:438) likewise record a set of two eggs from El Salvador; 
but Salvin (loc. cit.), who studied the species at lower altitudes, states that the usual 
complement of eggs is three. The glossy eggs are a beautiful, immaculate light blue. The 
measurements of eight eggs from the Sierra de Tecpan average 31.6 by 21.5 millimeters. 
Those showing the four extremes measured 34.1 by 21.0, 31.8 by 23.8 and 29.4 by 20.6 
millimeters. 

INCUBATION 


The female alone attends to the incubation of the eggs. The nest to which I devoted 
most attention was the one earliest found. It was situated four feet above the ground 
in a dense tangle of bushes and blackberry canes, close beside a rivulet which flowed 
with a loud babbling through a deep and narrow valley, between steep slopes covered 
with bushy growth and scattered trees. I decided to put a paint mark on the female, 
so that I could distinguish her with certainty from her mate. Accordingly, I stuck a 
little paintbrush into the rootlets and sticks of the nest, with its end, which had been 
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dipped in vermilion enamel, projecting over the eggs. Then I returned to my blind, 
already set up near the nest, to watch what the birds would do. One of the mock- 
ingbirds, after hesitating much and uttering many throaty chucks, finally returned to 
the eggs. Upon finding the strange object in its way, it immediately took the end of the 
improvised paintbrush in its bill, pulled the handle from between the rootlets of the 
lining, and flew out of sight. After this the bird would not return to the nest, although 
I waited inside the tent for well over an hour. At the end of this period I deemed it 
prudent to remove all my equipment. The next day, finding that the eggs had not been 
abandoned, I made a second attempt to mark the bird, but without success. Flycatch- 
ers, ovenbirds, cuckoos, and non-passerine birds in general readily rub against a paint- 
brush, or a wad of cotton soaked in paint, which is placed above or in the entrance to 
their nests; and this method of marking them is of the greatest value in studying the 
division of labor at the nest of species in which the sexes are alike in plumage; but with 
song-birds of most kinds this practice is so seldom successful that I rarely attempt to 
employ it. 

But as it happened, it mattered little that I could not distinguish the female by her 
plumage; for I could always recognize the male by his voice. At 2:05 p.m., on the day 
of my second failure to mark a bird at the nest, I began to watch from the blind and 
continued until nightfall; I returned before dawn the following morning, and watched 
until the hour at which I had begun on the previous day. It was then late May. The 
rain fell continuously, sometimes in a hard downpour, sometimes in a light shower, 
through all of the afternoon on which I watched, and during my morning vigil there 
were frequent light showers and very little sunshine. Yet the male mockingbird sang 
during every one of his mate’s sessions on the nest. Since she was restless, this means 
that throughout the day there was not a single half-hour period during which he did 
not sing. Although he passed much of the day within hearing of the nest, sometimes he 
went off on long excursions by himself until his voice died away in the distance. The 
female would usually remain on her eggs until he returned and his voice sounded close 
by, then leave her nest to join him, and the two would fly away together to forage out 
of sight. The male almost always accompanied his mate as she returned to her nest, but 
never was seen to approach nearer than six feet from it. 

But the mockingbird which covered the eggs never demonstrated any ability to sing, 
not even so much as the female Catbird (Dumetella carolinensis). While sitting on the 
nest she did not once sing softly in response to her mate, as do the female Yellow-tailed 
Oriole (/cterus mesomelas) and the female Melodious Blackbird (Dives dives); nor 
did I hear her join the male in song when she went off to forage in his company. While 
incubating she was silent; and I heard her voice only once, when she answered her 
mate’s song with a few low, squeaky notes. 


For a large bird, the Blue Mockingbird’s periods on the nest were very short. During 
the 14 hours of my vigil she took 28 sessions on the eggs ranging from 8 to 42 minutes, 
with an average of 20.8. An equal number of recesses ranged from 1 to 23 minutes and 
averaged 7.1 minutes. She devoted 74.6 per cent of the day to incubation. It is of interest 
to compare her behavior during the cloudy, chilly morning, when only brief light show- 
ers fell, with that during the afternoon, when rain fell strongly and steadily. The rain 
did not cause the bird to lengthen her periods on the nest, for the average length of her 
afternoon sessions was less than a minute longer than the average length of her morning 
sessions. On the other hand, when it rained she was eager to return to her eggs and made 
her recesses very short, staying away at most seven minutes and sometimes only one, 
with the result that the average duration of her recesses during the afternoon was little 
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over a third as long as that for the morning. This was quite different from the behavior 
of a Slate-throated Redstart (Mvioborus miniatus) which I had watched on a quite 
similar afternoon only a week earlier; for the redstart lengthened her absences from the 
eggs to a marked degree while it rained. The difference between the behavior of these 
two birds in the same kind of weather seems easy to account for: The redstart catches 
much of its food on wing, and the rain made search for food more difficult; but the 
mockingbird subsists chiefly on small invertebrates which it picks from the ground and 
on berries from bushes. Since many small invertebrates crawl out from their conceal- 
ment beneath the fallen leaves or underground in wet weather, it is probably actually 
easier for the mockingbird to satisfy its appetite in the rain. Apparently this is why the 
Blue Mockingbird nests principally during the wet season, while the redstarts and other 
birds of similar habits begin no new nests after the commencement of the rains. 

When I ended my long watch early in the afternoon of May 26, one egg had already 
been pipped, while by placing the other at my ear I heard the occupant tapping at the 
shell. By the following day both eggs had hatched. 


NESTLINGS 


The two blind, dusky-skinned nestlings, newly hatched, bore a sparse covering of 
long, soft, blackish down. Their mouths when opened revealed a bright orange-yellow 
lining. I resumed my watch of this nest early on the morning of May 29, when the 
nestlings were two days old. Three minutes after I entered the blind the female returned 
to resume brooding. After another three minutes the male came with a billful of food. 
The female opened her bill widely and he put it well down into her throat. There were 
at least two pieces, and she dropped one. The male recovered it and did not return it to 
her at once, although she opened her mouth. He looked around for the mouth of a nestling 
to which he might deliver the food directly, but the mother had them well covered and 
he finally relinquished the piece to her. Then she stepped backward to the nest’s rim, 
fed both nestlings, and resumed brooding. Soon she went off for a brief recess, and on 
returning brought food, gave it to the nestlings, and brooded again. As she was leaving 
once more her mate, coming with food, met her among the bushes about three yards 
from the nest and passed to her what he held in his bill. Again the female dropped a 
piece, and following it to the ground, devoted two minutes to searching for it. After she 
retrieved the fallen morsel she returned to the nest, fed the nestlings and brooded. 

During 2'4 hours each parent brought food four times. The female brooded for 
6 periods ranging from 11 to 21 minutes, taking recesses of from 2 to 18 minutes in 
length. During the first days after the nestlings hatched, the male would never feed 
them in the absence of the female, but if he came with food while she was away, he 
hopped among the bushes a few yards from the nest until she returned and took the 
food from him. But later he fed the nestlings while his mate was away and also removed 
droppings. Sometimes he sang in an undertone as he flitted toward the nest with his 
bill full of food. In this period of the nesting cycle, full song was heard only occasionally. 

After watching the parent mockingbirds attend to their nestlings in the normal 
fashion, I thought that it would be interesting to give them a few problems to solve, 
such as I had not long before given to the Russet-capped Nightingale-Thrushes. In the 
absence of the parents, I completely covered the nest with the large, downy leaf of a 
Senecio. The female soon returned with food in her bill and hopped all around the nest, 
trying to look under the leaf, and constantly repeated a low, throaty note. After three 
minutes of this inspection, she cleared her bill for action by swallowing what it con- 
tained, picked up the leaf and easily carried it from the nest, then returned at once to 
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brood her children. While she sat there her mate brought food and gave it to her for 
delivery to the nestlings, as before. When she went off again, I emerged from the tent 
and covered the nest completely with a white handkerchief. This time the parents re- 
turned together, both with full bills. The female, who was slightly in advance of her 
mate, at once swallowed what she carried and gave a few tugs to the handkerchief; but 
it caught on the sticks of the nest, was difficult to remove, and seemed to frighten her. 
So she retreated a little distance, and the male came forward, swallowed the food in his 
mouth, and pulled at the handkerchief until it was clear of the nest, then succeeded in 
dragging it about a foot away. Here he hopped all around it, at times spreading his 
wings, jerking it and attempting to remove it farther from the nest; but it had caught 
on the thorns of the blackberry bush and he eventually abandoned his efforts to release it. 


After the female had warmed the nestlings again, I removed them from their proper 
nursery and placed them in my cap, which I had made into a sort of nest among the 
bushes near the real nest. Soon the mother returned, approaching from the side of the 
nest opposite the cap, this time without food for the nestlings. She looked into the empty 
nest and poked at the bottom with her bill. Although clearly perplexed, she sat in the 
nest as though to brood. Here she evidently did not feel right, and constantly shifted 
about and rose up to look beneath herself. A loose stick annoyed her and she tried to 
make it stay down in the rim of the nest where it belonged, but she could not arrange 
it to her satisfaction, and after sitting less than two minutes she left the nest to carry 
it away. During her absence the male several times approached the nest, singing, with 
food in his bill; but because at this period he would not go quite to the nest unless his 
mate were there, he did not discover that the youngsters were missing. Half an hour 
passed and the female did not return. The nestlings were returned to the nest and the 
female came back later to brood them. 

A week later I repeated my last experiment, this time placing the cap which con- 
tained the young mockingbirds a yard from the nest, on the side opposite that on which 
the parents invariably approached and departed. The female was the first to return 
with food, and on finding the nest empty flitted around in the bushes close by, uttering 
her usual throaty chucks, and going back thrice to look into the deserted cup. On leav- 
ing the nest after the fourth inspection, she found the nestlings, only one minute after 
her re-appearance; but instead of feeding them she went again to the nest, then came 
back to the cap, then once more to the nest and back again to the cap. After four 
minutes she swallowed the food in her bill; but she continued to circle around in the 
bushes a few minutes more, repeating her throaty note every few seconds, before she 
finally settled down to brood the empty nest. Here she sat for six minutes, then hopped 
out and began vigorously to preen her feathers in the bushes close by. 


While she was engaged in this occupation, the male approached, singing and carry- 
ing food for the nestlings in his bill. He passed his mate on the way to the nest. On find- 
ing it empty, he bent down his head low above it in a most comical fashion, as a near- 
sighted person might do under similar circumstances. Convinced that the nestlings were 
no longer there, he went flitting around through the bushes, and within two minutes of 
his return discovered them in the cap. Several times he advanced toward the strange 
object and retreated from it, but in very short order he overcame his reaction and fed 
one of the nestlings, then went away singing. When he came back with food once more, 
he went first to the empty nest, but then immediately to the cap. The female soon fol- 
lowed the lead of her mate; and so long as I left the nestlings in the cap, both parents 
went directly to feed them there. But the female would not brood them there, although 
several times she seemed to be on the point of doing so. The young mockingbirds were 
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now nine days old and had acquired an amazing capacity for producing heat. Although 
considerable areas of their skin were still not covered by their sprouting plumage, and 
the afternoon was so cool that my nose, ears and fingers soon came to feel as cold as the 
steel blade of my machete, they remained perfectly warm during their two hours’ expo- 
sure. They now uttered a soft, rapid peeping when they heard their parents approach- 
ing, and this no doubt helped to guide the latter to their new position. 


The parent Blue Mockingbirds were excessively shy and retiring. The female, if 
she happened to be brooding them when I approached, always stole away before I could 
come near enough to see her on the nest; and while I remained at the nest both parents 
lurked some distance away in the thicket, where they flitted about in silence or uttered 
occasional throaty notes, but never emitted any cries of distress nor attempted either 
to attack me or to lure me away. Another female Blue Mockingbird would stay in her 
higher nest, sitting quietly while I passed beneath her. She even remained when I set 
up a ladder and climbed to the second step. But when I climbed higher she darted away 
and maintained a distance while I examined the ten-day old nestling which she had 
been brooding. The aloofness of the Blue Mockingbirds contrasted strongly with the 
behavior of Brown Thrashers whose nests are disturbed by humans and with that of a 
pair of North American Catbirds which I once watched (Skutch, Fauna, 8, 1946:87-89). 
Unlike the Blue Mockingbirds, the latter did not remove a handkerchief or a leaf which 
covered their nest; yet when I touched the nestlings of the Catbird, the female alighted 
on the back of my hand to peck it, while the male buffeted my head from behind, and 
both uttered low mews. 


The female brooded by night, and while rain fell, so long as the young birds re- 
mained in the nest. The two to which I devoted most attention left the nest when 14 
and 15 days old, respectively; but they had been removed from the nest for examina- 
tion, and otherwise would perhaps have lingered a few days more. 


When they left the nest, the young mockingbirds were everywhere, except on the 
abdomen, so dark a gray as to be nearly black. But the gray feathers of throat and 
breast were sprinkled with white, signs of the approaching whiteness of these regions. 
The feathers of the abdomen were white with gray tips. The bill was light gray with 
white edges, the interior of the mouth orange-yellow, the eyes dark brown. This juvenal 
attire was worn for only a short period. A young mockingbird which I discovered in 
early August—my attention was drawn to it by the characteristic throaty chuck—had 
the chin, throat and breast already largely white, but with a few conspicuous traces of 
gray. All of the mockingbirds that I saw after the end of August were apparently in full 
adult plumage. The families dispersed after the young birds could take care of them- 
selves; and during the last months of the year I saw lone individuals so frequently that 
I doubt whether it is the habit of this species to remain mated. When the nesting season 
had passed the males ceased to sing their true songs, but continued to voice the bizarre 
medleys which first drew my attention to their kind. 

Dickey and van Rossem (0. cit.: 439), writing of the “Blue and White Mocking- 
bird” in El Salvador, state that “it is obvious on the most casual examination that the 
adult plumage is not attained the first year. On Los Esesmiles in February and March 
three males, all immature, were taken from small flocks numbering up to six birds. These 
young birds have a pronounced creamy tinge on the underparts; the blue of the upper- 
parts is duller than in adults; the remiges and rectrices are decidedly shorter and nar- 
rower.” Apparently these differences between yearlings and older birds, evident upon 
a comparison of specimens in the hand, are not sufficiently pronounced to be readily 
noticed on birds in the field. Dickey and van Rossem further state that one-year old 
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birds sometimes breed. Although in El Salvador they met the mockingbirds in small 
flocks containing at times six individuals, in the neighboring republic of Guatemala I 
saw no evidence of flocking, except the family groups of four. 

SUMMARY 


The White-breasted Blue Mockingbird is confined to the highlands of northern Cen- 
tral America, where it ranges vertically from about 3000 to 9000 feet above sea-level. 
It dwells in dense thickets or in the abundant undergrowth of open woods, especially 
those of mixed pine and oak. 

It forages on the ground, tossing the litter aside with vigorous sideward sweeps of 
its bill, rarely scratching with a foot. In addition to the small invertebrates picked up 
from the ground, it eats small fruits. 

The full song consists of a variety of short musical phrases, each repeated a number 
of times. This song is delivered from a low or a high perch and rarely contains imita- 
tions of the notes of other birds or harsh interjections. At other times the song is a med- 
ley of churr’s, cluck’s, screeches and other harsh notes mingled with clearer whistles and 
trills. This “nonsense singing” is heard at seasons when the bird does not breed nor 
deliver the true song, but the mockingbird also indulges in it during the nesting season. 
Apparently song is given only by the male. 

On the Sierra de Tecpan in west-central Guatemala, between 8000 and 9000 feet 
above sea-level, nest-building apparently began in late April but did not become general 
until after the rainy season started in mid-May. 

Five nests found between the middle of May and early July were shallow cups of 
closely matted fibrous roots supported in a framework of coarse sticks and were placed 
in dense thickets, or rarely in a sapling in the woods, at heights ranging from 4 to 15 
feet above the ground. Only the female was seen to build. Each of the five nests con- 
tained two immaculate light blue eggs, or two nestlings. At lower altitudes, sets of three 
have been reported. 

The female alone incubated. During 14 hours of watching at one nest the female’s 
28 sessions ranged from 8 to 42 minutes and averaged 20.8 minutes. Her 28 recesses 
varied from 1 to 23 minutes in length and averaged 7.1 minutes. She devoted 74.6 per 
cent of the day to incubation. Despite cold, wet weather, her mate sang during each of 
her turns on the nest. During an afternoon of steady cold rain, the female reduced her 
recesses to a little over a third of their length during the forenoon, while her sessions 
were of substantially the same length as in the morning. 

The nestlings were fed by both parents but brooded only by the female. Early in the 
nestling period, the male would not approach the nest with food in the absence of his 
mate. At one nest the young, which earlier had been lifted out for examination, left 
when 14 and 15 days old, respectively. 

When the nestlings were cov-red with a green leaf or a white handkerchief, the 
parents promptly pulled the covering from the nest, the male proving himself the more 
responsive in this emergency. But when nestlings were placed in a substitute nest a few 
feet from their own, the parents failed to adjust their behavior to the new situation. 

The juvenal plumage was worn for only a short period. By early August one young 
mockingbird was far along in the postjuvenal molt. By September the young wore a 
plumage which, in the field, could scarcely be distinguished from that of adults. 

After the young became self-supporting, the families dispersed. During the last 
months of the year lone individuals were seen so frequently that it seems doubtful that 
the adults remain constantly mated. 


Finca “Los Cusingos,” San Isidro del General; Costa Rica, March 8, 1949. 
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CRITICAL NOTES ON LIMNODROMUS SEMIPALMATUS 
By A. L. RAND 


The Old World dowitcher Limnodromus semipalmatus (Blyth) is so similar to the 
New World dowitchers L. griseus and L. scolopaceus that these several forms have been 
considered conspecific; but recently Pitelka (Condor, 50, 1948:259-269) has maintained 
that the relationships of semipalmatus are unknown, and Sutton (Condor, 51, 1949: 
259-261) has resurrected the monotypic genus Pseudoscolopax for it. 

In attempting to evaluate their reasoning, I found it necessary to condense and list 
their arguments and conclusions. The latter are so at variance with mine that I have 
also examined the material in the Chicago Natural History Museum, including a partial 
skull of Limnodromus semipalmatus. 

Pitelka suggests that we do not know the closest relative of Limnodromus semi- 
palmatus and attempts to demonstrate this by stressing similarities with Limosa. He 
considers the following points: 

Color pattern —The speckled downy young of L. semipalmatus (Hachlow, L’Oiseau, 
2, 1932:290) is very similar to that of L. scolopaceus (specimens, C. N. H. M.). The 
downy young of griseus (specimens, H. B. Conover coll.), though different enough to 
teil at a glance, is still the same general light-spotted type of plumage, but paler. These 
are all very different from the blotched young of Limosa, as Pitelka admits, but he is 
loathe to attach significance to this. 

In all subsequent plumages the color and pattern would allow us to put semipalmatus 
in either Limnodromus or Limosa. Its inclusion in Limosa would call for only a slight 
change in our concept of the known color patterns in that genus; its inclusion in Limno- 
dromus would not increase the variation in color or patterns in that genus to the extent 
that now exists in Limosa. This is a neutral point. 

External mor phology.—Wing and tail form, tarsal scutellation, and development of 
hind toe Pitelka considers neutral. In greater webbing of the toes semipalmatus differs 
from both Limnodromus and Limosa, and Pitelka attaches some weight to this as indi- 
cating that semipalmatus is further removed from Limnodromus than is now admitted. 
However, it must be remembered that extent of webbing between toes may be only a 
subspecific character in shore birds, as in Charadrius h. hiaticula and C. h. semipal- 
matus. These characters all seem neutral at a generic level. 

Bill characters of Limosa and semipalmatus according to Pitelka are similar except 
for the fact that the bill in seipalmatus is not recurved and the tip of the bill is dilated 
and pitted, thus snipe-like. However, the bill of semipalmatus is almost precisely like 
those of Limnodromus scolopaceus and L. griseus in straightness, in the dilated, pitted 
form of the tip, and in the way the upper mandible fits in part into the wider lower 
mandible. If there is a difference, it seems that this last character may be slightly more 
accentuated in scolopaceus. In these characters the bills contrast strikingly with those 
of Limosa. 

The ear seems to be more below the eye in semipalmatus, agreeing better with Lim- 
nodromus than with Limosa according to Pitelka from an examination of skins, a fact 
which I have corroborated by skull examination. Actually this is but another expression 
of change in skull form (see below). 

Size —Pitelka devotes about a page to size, showing that semipalmatus is interme- 
mediate in wing size but in tarsus and bill is closer to Limosa. General size, especially 
when of the magnitude of male wing (Limnodromus griseus 146 and L. semipalmatus 
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169; Limosa haemastica 203 and L. lapponica 224 mm.), seems useless as a generic 
character. 

Pitelka got the impression from handling skins that the head of semipalmatus was 
relatively smaller than the body, compared with the condition in Limnodromus griseus 
and scolopaceus, and more like the condition in Limosa. I have compared the skeletal 
material of males of Limosa and Limnodromus available. 


Skull length from Body 

Species Body length* anterior border of Index: —— 

orbit skull 
Limosa fedoa 122 mm. 30 mm. 4.06 
Limosa limosa 102 28 3.64 
Limosa haemastica 110 28 3.57 
Limnodromus scolopaceus 75 20 3.75 





* From anterior surface of shoulder to tip of pubis. 


Thus, it seems that the ratio of skull to body length in scolopaceus falls within the 
range of that ratio in Limosa and the character is not of use here. 

Molt and sexual dimorphism.—Molt is similar in the different forms and Pitelka 
considers this neutral as a character. But sexual dimorphism in color, which he describes 
for L. semipalmatus, the female being on the average paler and sometimes having spot- 
ting ventrally, he uses as evidence. L. griseus and scolopaceus he says have none, while 
among godwits there is a varying tendency toward sexual dimorphism. In some species 
of Limosa, however, this tendency is so slight or even nonexistent that Ridgway (Birds 
N. M. Amer., part VIII, 1919:178 ff.) described Limosa fedoa, L. lapponica baueri, and 
L. haemastica as sexes alike in summer while only L. limosa is given as having the female 
different from the male. It is no more illogical to have sexual dimorphism, also lack of it, 
in Limnodromus than in Limosa. And this seems a neutral character. Sexual dimorphism 
in size Pitelka quite rightly considers a neutral character here. 

It is advisable to tabulate these characters of semipalmatus and see how they add up. 


Character Relationships 
(1) Color pattern Downy young—strongly Limnodromus; subse- 
quent plumages—neutral. 
(2) External morphological characters Wing, tail, tarsal scutellation and development 


of hind toe—neutral. 
Palmation—neutral. 
Bill character—strongly Limnodromus. 
Ear situated below eye—strongly Limnodromus. 
(3) Size and relative size of head and body Neutral. 
(4) Molt and sexual dimorphism Neutral. 


Even disregarding Lowe’s (Ibis, 1931:712-771) findings, based on the skull, as 
Pitelka did, on the basis of this summary, I cannot agree with Pitelka that “Placement 
of semipalmatus in the monotypic genus Pseudoscolopax Blyth would better reflect 
present knowledge concerning its relationships.” Limnodromus semipalmatus seems to 
be a dowitcher. 

Lowe (op. cit.) when studying the genus Limnodromus evidently had some skeletal 
material of L. semipalmatus, but, perhaps because it was so similar to L. scolopaceus 
which he figured, he made little comment on it. Thus the matter might have rested. But 
in view of Pitelka’s comments that L. semipalmatus may not be closely related to L. 
scolopaceus and griseus, I extracted a skull (incomplete) from a skin of L. semipalmatus 
and compared it with skulls of Limnodromus scolopaceus, Limosa fedoa, Limosa limosa 
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and Limosa haemastica (see fig. 35). The two species of Limnodromus (scolopaceus and 
semipalmatus) agree among themselves and differ from the three species of Limosa in: 

(1) the increase in size of the ectethmoid plate and its closer association with the 
orbital process of the lacrymal, 

(2) the more forward position of the squamosal process, quadrate and other asso- 
ciated parts of the lower base of the skull (this naturally puts the ear farther forward 
under the eye), 

(3) the greater extent of the ossified nasal septum, 


ectethmoidal plate 





Fig. 35. Skulls of Limosa limosa (A), Limnodromus 
semipalmatus (B), and Limnodromus scolopaceus 
(C). Broken lines in B indicate where the bone is 
broken. Approximately x1. 


(4) the groove for the nasal nerve on each side of the nasal septum is forward of 
the external process of the nasal bone, and 

(5) another skeletal point, mentioned by Lowe but not evident from the incomplete 
skull of L. semipalmatus I have checked by forcing open the bills of skins. The palatal 
surface of the premaxillaries has a conspicuous downward projecting ridge for the middle 
third of their length in L. scolopaceus; this is lacking in Limosa. Forcing open the bills 
of skins one is able to see that L. semipalmatus has a ridge like that of L. scolopaceus. 

There are no characters which present material of Limnodromus semipalmatus 
shares with Limosa which it does not also share with Limnodromus scolopaceus. 

The conclusion from the skull is the same as from the external characters: Limno- 
dromus semipalmatus is a dowitcher and more closely related to the other members of 
the genus Limnodromus than it is to those of the genus Limosa. 











Sept., 1950 NOTES ON LIMNODROMUS SEMIPALMATUS 231 


As.to the validity of Pseudoscolopax, Pitelka suggested it be revived, and Sutton 
resurrected it and compared Pseudoscolopax with Limnodromus griseus. His characters 
are as follows: (1) plumage differences, quoted from Blyth, (2) hallux proportionately 
longer and heavier, (3) nostril more slit-like and 3-6 mm. from frontal feathering, rather 
than 1-2 mm., (4) peculiar troughing of bill, and (5) more extensive semipalmations 
between toes. 

Plumage differences referred to by Sutton have been considered above and shown 
not to provide sufficient basis to separate semipalmatus from Limnodromus; indeed the 
downy young show a close relationship. The hallux being proportionately heavier and 
longer and the nostril being more slit-like and farther from frontal feathering may be 
real structural differences, but very small ones. If similar small differences were used in 
such currently accepted genera as Tringa, Numenius, Limosa and Erolia, these genera 
too would have to be divided much further. 

Sutton did a useful service in pointing out the troughing of the lower mandible in 
semipalmatus, the upper mandible fitting into the lower mandible, but the condition is 
equally if not even more pronounced in the other members of the genus Limnodromus. 

The semipalmation of the toes, as pointed out above, may be only a subspecific char- 
acter in some shore birds and thus has little weight at the generic level. 

Sutton expresses no direct opinion as to the relationships of Pseudoscolopax; but 
since almost all his minute comparisons are with Limnodromus griseus, one may deduce 
he thought it closely related to that. No sufficient reasons seem advanced for regarding 
semipalmatus as the type of a monotypic genus. Sutton states further that he may have 
been influenced in his thinking by the distributional range of semipalmatus. This one 
would think would be in direction of considering it a geographical representative of 
L. griseus and scolopaceus. That it is such a representative is obvious, but as with 
Numenius borealis and N. minutus, the differences seem great enough to consider them 
as distinct species. 

DISCUSSION AND CONCLUSIONS 


The species Limnodromus semipalmatus looks like a dowitcher; Lowe, who had 
skeletal material, considered it a dowitcher and made only minor comment; and some 
recent authors have considered it conspecific with the American dowitchers. Pitelka, on 
the basis of external characters, thought that semipalmatus was not a dowitcher, that it 
might be as closely related to the godwits as to the dowitchers. 

From an examination of Pitelka’s arguments, and the skins and the skeletal material 
in the Chicago Natural History Museum, it appears that L. semipalmatus has been cor- 
rectly placed in the genus Limnodromus, contrary to Pitelka’s views. 

Sutton’s resurrection of Pseudoscolopax appears to be an example of generic split- 
ting which would serve no useful purpose and would conceal rather than elucidate rela- 
tionships. If the same degree of “splitting” were followed in other groups of shore birds, 
the result would be a bewildering array of genera. 


SUMMARY 


The relationships of the Asiatic dowitcher (Limnodromus semipalmatus) are con- 
sidered. It is demonstrated that they are with other members of the genus Limnodromus 
and that semipalmatus should be included in that genus in accordance with usual prac- 
tice, rather than considering it a subspecies of either of the American species, or a repre- 
sentative of the monotypic genus Pseudoscolopax, and of unknown relationships. 


Chicago Natural History Museum, Chicago, Illinois, January 23, 1950. 
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HABITAT DISTRIBUTION OF BREEDING BIRDS 
IN SOUTHEASTERN WASHINGTON 


By PHILIP C. DUMAS 


During June and July, 1948, a study was made of the distribution of birds in the 
various habitats represented in southeastern Washington and of the relative densities 
of the species in each habitat. A detailed account of this work was incorporated in a 
master’s thesis at Oregon State College with the advice and encouragement of Dr. Ken- 
neth L. Gordon, to whom I am greatly indebted. 

The study area, limited to Walla Walla and Columbia counties, is bounded on the 
north by the Snake River, on the west by the Columbia River, and on the south by the 
Oregon-Washington state boundary. The area is a part of a basaltic lava plateau dip- 
ping gently westward. The relief of the area consists of rolling hills, broken in the south- 
eastern corner by the northernmost extension of the Blue Mountains and along the 
Columbia River by an undulating lowland which was covered by Lake Lewis in the 
Pleistocene. Flowing into the Columbia and Snake rivers are the three main streams 
which drain the study area: the Walla Walla, Touchet, and Tucannon rivers. 


BIOTIC AREAS 


Four biotic areas were recognized in the study area. The Sagebrush Area occupies 
the Lake Lewis lowland along the Columbia River at elevations ranging from 300 to 
700 feet. Serozem forms the main soil type. The growing season varies from 180 to 200 
days with a mean temperature of 74° to 76°F. for July and a January mean of 32°F. 
Annual precipitation is 8 to 10 inches. Sagebrush is the climax vegetation. 

The Grassland Area occupies the rolling hills from 700 to 3000 feet elevation. The 
soil varies from brown through chestnut to chernozem. The growing season is 140 to 180 
days with a January mean of 28°F. and a July mean of 70° to 74°F.; precipitation 
varies from 10 to 20 inches. Bunchgrass prairie is the climax vegetation. 

The Montane Forest Area covers the main part of the Blue Mountains from 3000 
to 5000 feet elevation. The soil is mainly an undifferentiated mountain type with local 
podzolic areas. The growing season is less than 140 days with a January mean of 26° 
to 28°F. and a July mean of 66° to 70°F. Precipitation varies from 20 to 40 inches 
depending on altitude. Douglas fir forest is the climax vegetation. 

The Subalpine Area is found only on the highest ridges of the Blue Mountains from 
5000 to 6400 feet elevation. The growing season is less than 140 days with mean tem- 
peratures of 24°F. for January and 64° to 66°F. for July. Precipitation is over 40 inches. 
Subalpine fir probably represents the climax vegetation. 

In southeastern Washington, 19 avian habitats are recognized. Five are in the Sage- 
brush Area, six are in the Grassland Area, six are in the Montane Forest Area, and two 
are in the Subalpine Area. These habitats correspond somewhat to the various seral 
plant stages as determined by Weaver (Univ. Nebraska Studies, 17, 1914:1-114) and 
Daubenmire (Ecol. Monogr., 12, 1942:54-79). 

Sagebrush area.—The Rocky Cliff habitat is found where the Columbia River 
passes through Wallula Gap. Here the river has cut through a block of basalt and pro- 
duced a series of trappe terraces several hundred feet high. At the base of each terrace 
is a rather extensive talus slope. 

The Sagebrush Plains habitat is dominated by sagebrush (Artemisia) and rabbit- 
brush (Chrysothamnus). It does not reach the typical development found farther south 
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in the Great Basin, the bushes rarely reaching a height of three feet. On the sandy soil 
between the bushes are numerous herbs and grasses, especially downy brome grass 
(Bromus tectorum). On the areas of drifting sand are found dense patches of Russian 
thistle (Salsola kali). 

The Brushy River Bottom habitat forms a discontinuous fringe along the larger 
streams of this biotic area. The low tree layer, when present, is composed of peach- 
leaved willow (Salix amygdaloides). In the absence of a tree layer the shrub layer is 
quite thick, composed mainly of rose and snowberry. The herb layer is usually poorly 
developed due to over-shading. 

Small marshes, never exceeding 15 acres, are found scattered through the lower 
Walla Walla River valley. They are typically zoned with duckweed (Lemna) occupying 
the floating zone, cattail and bulrush (Scirpus) the emergent zone, and clover, grasses 
(Panicum) and rushes (Juncus) in the sedge zone. 

The Water Margin habitat is composed of the Columbia, lower Snake and lower 
Walla Walla rivers together with their islands and immediate banks. The rivers them- 
selves are comparatively deep and swift. The small islands and banks are rocky or 
sandy with little or no vegetation. 

Grassland area.—The Rocky Cliff habitat is found in the major valleys of the 
Grassland Area where many basaltic cliffs about a hundred feet high are exposed. Small 
talus slopes may or may not be present at the cliff bases. 

Bunchgrass Prairie habitat, quite characteristic of eastern Washington, is typified by 
the clump-forming habit of two grasses, Festuca and Agropyron. Between the bunches, 
herbs and short grasses cover the ground. The tree layer is absent and the shrub layer 
is limited to moist draws where scattered rose and snowberry bushes may occur. 

The Festuca Prairie habitat forms a belt at slightly higher elevations than the 
Bunchgrass Prairie. The main plants of the herb layer are the same as in the previous 
habitat, except that the Festuca and Agropyron lose their bunch-forming habits and 
develop a thick sod. In swales and draws the shrub layer is thick, composed of rose, 
snowberry, and serviceberry. Scattered, low thorn trees (Crataegus) rise above the 
brush layer. 

The Flood Plain Forest habitat develops as a narrow belt along the rivers and larger 
streams. Large cottonwood trees form a nearly closed canopy, but a well developed 
secondary tree layer is composed of birch, alder, and willow. The shrub layer is very 
thick. The herb layer is scanty except in the occasional clearings where grasses abound. 

The Wet Meadow habitat occupies the scattered spring areas in the larger river 
valleys. Ponds are scarce and zonation is not evident. However, the habitat usually 
supports a rank growth of cattail, canary-grass (Phalaris), manna-grass (Glyceria), 
and sedge. Occasional small willows are found. 

The Water Margin habitat is limited to the shallow, rocky, and rapid streams. 
Gravel bars are common as are cut-banks in the alluvium of the valley. 

Montane forest area.—The Rocky Cliff habitat is composed of small cliffs and rocky 
outcrops along the valleys. The cliffs seldom exceed 30 feet in height and talus slopes 
are rare. 

The Ninebark Brush habitat is dense chaparral-like brushland composed mainly of 
ninebark (Physocarpus), spiraea, and ocean-spray (Holodiscus). The tree layer is ab- 
sent except for invading individuals of yellow pine and Douglas fir. The shrub layer 
is six to ten feet high and completely shades the ground, preventing development of an 
herb layer. The ground, deeply covered with leaves and debris, remains comparatively 
moist throughout the year. 
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Table 1 


Density Indices of Birds in Major Biotic Areas of Southeastern Washington 
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Table 1 (continued) 


Density Indices of Birds in Major Biotic Areas of Southeastern Washington 


Species 


Rough-winged Swallow 


Barn Swallow 

Cliff Swallow 

Canada Jay 

Steller Jay 

Magpie 

American Raven 

Crow 

Clark Nutcracker 
Black-capped Chickadee 
Mountain Chickadee 
Chestnut-backed Chkdee. 
White-breasted Nuthatch 
Red-breasted Nuthatch 
Brown Creeper 

Dipper 

House Wren 

Winter Wren 

Canyon Wren 

Rock Wren 

Catbird 

Sage Thrasher 

Robin 

Varied Thrush 

Hermit Thrush 
Swainson Thrush 
Veery 

Mountain Bluebird 
Townsend Solitaire 
Golden-crowned Kinglet 
Ruby-crowned Kinglet 
Cedar Waxwing 
Loggerhead Shrike 
Solitary Vireo 
Red-eyed Vireo 
Warbling Vireo 
Orange-crowned Warbler 
Nashville Warbler 
Yellow Warbler 
Audubon Warbler 
Townsend Warbler 
Tolmie Warbler 
Yellow-throat 

Chat 

Redstart 

Western Meadowlark 
Yellow-headed Blackbird 
Red-winged Blackbird 
Bullock Oriole 

Brewer Blackbird 
Western Tanager 
Black-headed Grosbeak 
Lazuli Bunting 
Evening Grosbeak 
Cassin Finch 

House Finch 

Pine Siskin 

American Goldfinch 
Red Crossbill 
Green-tailed Towhee 
Spotted Towhee 
Savannah Sparrow 
Grasshopper Sparrow 
Vesper Sparrow 

Lark Sparrow 

Sage Sparrow 

Oregon Junco 
Chipping Sparrow 
Brewer Sparrow 

Fox Sparrow 

Song Sparrow 








Sagebrush Area Grassland Area Montane Forest Area — 
Z 
o 5 
S e = a 
Sy £ = eu a Z - § &§ bs 
= im & Plime es 6 Bawa 2ests f. & 
= os we S\= 4.% 3, 3 siz 4 £5 2 SI 2 
> Base te oo 2 RBS “5 5 eet bale = 
2 843% 2 222 ps2 siz € 23 8 Sk 3/8 GF 
3 & Be EF sie §@ 3 8™ o sie £ TEE Ee sig 3 
2dhe S&S Bla mam we & B Bla Zr S&F FE Bla @ 
0.3 0.7 0.6 1.0 
0.2 0.2 03 O.1 
1a OF ta. @s 4.7 2.4 
0.1 0.5 
0.4 0.8 0.7 
3.0 4.0 0.2 0.6 0.7 5.0 2.5 
2.0 0.8 1.0 0.4 
0.7 63S 36.6.2 GS 0.8 1.0 1.8 
0.4 0.5 
0.3 2.0 0.8 0.3 
1.5 0.5 4.8 
0.8 
0.5 
0.8 1.7 1.5 
0.8 0.3 
4.3 
1.8 2.0 0.3 
1.5 0.2 
2.0 au 
4.7 0.5 8.0 0.8 7.6 
1.5 4.5 2.0 0.3 
0.3 
0.3 22: 38 2.0 3.0 48 2.0 1.8 
2.2 0.8 
2.0 43 1.0 2.0 
7.3 0.4 1.5 
4.3 0.4 
0.2 0.4 0.8 0.3 
0.5 
23 Rea 
0.8 Ed 
1.3 
0.8 0.5 
0.5 $8 24.48 
0.3 2.0 
1.0 3.0 1.8 3.5 
1.4 0.7 3.5 
0.8 1.3 1.0 
3.8 63 73 12 0.8 0.3 2.0 
2.8 3.8 1.0 Os 2.2 
5.2 1.6 1.0 2.0 
Lé 28 44 22 O35 @3 
3.7 6.0 
2.3 3.8 44 13 0.4 
5.0 
8.8 1.0 0.7 9.5 7.2 0.4 
1.4 
2.8 19.0 23.0 
3.5 7.8 0.3 08 0.7 
7 Ge Os 66S id G4 47 12 %.7 
0.4 5.8 2.8 0.5 1.0 
0.2 1.2 5.0 1.6 2.0 0.3 0.2 
0.3 1.0 11.5 3.8 11.2 0.8 
1.6 2.5 2.5 
12 22 2.5 
0.2 0.8 0.3 0.2 
17 23 2.5 
2.0 O2 13 S35 
1.0 0.5 0.8 
3.6 0.4 
2.0 1.0 8.0 1.0 
0.6 ae 
1.3 
2.0 
1.3 0.8 0.5 
2.0 
12104 $3 3&3 3.33 
1.8 4.0 2.0 2.4 3.0 0.3 1.6 1.5 
0.5 
5:2 5.0 0.7 0.5 
SH 25 6.5 11.5 6.6 is 642 G2 45 1.0 

















236 THE CONDOR Vol. 52 


The Yellow Pine Woodland habitat is characterized by the open, park-like stands 
of western yellow pine (Pinus ponderosa). Few other trees are present. A scattered 
shrub layer may or may not be present. The herb layer, however, is prominent and 
made up of many grasses and herbs. 

The Mixed Forest habitat contains the climax vegetation, Douglas fir forest. Log- 
ging operations have largely removed this forest so that at present a mixture of Douglas 
fir, grand fir, lodgepole pine, and larch replaces the climax. The closed canopy formed 
by the tree layer allows only a very few scattered shrubs and herbs to exist. 

The Willow-Aspen Brush habitat occupies moist swales and a narrow fringe on 
moist margins of the Mixed Forest habitat. The tree layer is absent except for an occa- 
sional invading pine or fir tree. The tall shrub layer is composed of willows, aspen, and 
thin-leaved alder (Alnus sinuata). The ground, damp most of the year, is well-covered 
with a rank growth of herbs. 

The Water Margin habitat is confined to the small, rapid, and cold streams in the 
Blue Mountains. The forest nearly forms a closed canopy over the narrow streams, 
keeping the water in semi-shade. 

Subalpine area.—The Subalpine Fir Forest habitat is typified by the slender, spire- 
like outline of subalpine fir. Tracts of lodgepole pine may be interspersed with the firs. 
The closed canopy of the tree layer causes the shrub and herb layers to be thin and 
poorly developed. 

The Buckbrush habitat, forming a narrow fringe about the previous habitat, is char- 
acterized by the semi-recumbent sticky laurel (Ceanothus velutinus). In moist situa- 
tions, alder, willow, and mountain ash replace the laurel. Though the ground is shaded 
the herb layer is quite thick. 

Some of these habitats might be combined and others subdivided; however, the 
habitats, as here defined, appear to correspond most closely to the actual avifaunal 
communities. 


METHODS 


In a study of bird distribution it is desirable to know the abundance of a given 
species in the various habitats. Since determining actual abundance was prohibitively 
time-consuming, the relative abundance of the various species was derived by the 
method suggested by Dice (Auk, 47, 1930:22-24). The abundance is expressed (table 1) 
as a density index number based on the average number of times a species is recorded per 
hour of time spent cruising a given habitat. Thus, if three hours were spent in a habitat 
and a certain species was recorded nine times, the density index number would be 3.0. 
An index-number of 0.5 indicates the species was recorded once in two hours in the 
habitat. 

In order to keep the many variables such as season, weather, and time of day, reason- 
ably constant, counts were made between the hours of 4:00 and 8:00 a.m. and 5:00 and 
7:30 p.m., under uniform weather conditions in June and July. Nine to fifteen counts 
were made in each habitat. It should be emphasized that the index number does not 
indicate the actual number of individuals of a species present. Furthermore, compari- 
sons of abundance can, with few exceptions, be made only between indices for the same 
species in the several habitats. 


DISCUSSION 


From this habitat data several patterns of distribution may be provisionally ex- 
plained. North America may be separated into three biotic divisions: boreal, austral, 
and tropical or subtropical. If it may be assumed that a species originated in that divi- 
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sion in which the main portion of the species’ range lies, then distribution patterns 
appear. 

Austral birds may appear in boreal areas. The Chipping Sparrow probably had an 
austral origin. However, it has spread into boreal habitats, especially in the western 
United States. The basic habitat requirements of this species consist of scattered or open 
stands of trees for lookout and singing posts, nesting sites, and retreats with a bare or 
grassy ground layer for foraging. These requirements are met in the more open, boreal 
habitats; thus, it is not surprising that this austral bird appears in boreal areas. 

The reverse pattern, boreal birds appearing in austral areas, though occurring, is 
less marked. This is possibly due to the fact that most boreal birds have developed in 
coniferous forest regions and the seral stages of the various austral climax vegetations 
usually do not include coniferous habitats. When present, boreal birds, such as the 
Solitary Vireo, occur in austral riparian habitats which most closely resemble conifer- 
ous forests ecologically. 

Southeastern Washington is near the western extreme of the range of four typically 
eastern birds, Redstart, Catbird, Red-eyed Vireo, and Veery. All four have their great- 
est abundance in the Flood Plain Forest habitat, which corresponds to the eastern 
deciduous forest, the probable center of distribution of all four. 

Some birds have a wide geographical distribution, not necessarily because of any 
great adaptability, but because the rigid habitat requirements are met in a variety 
of habitats. The distribution of the Song Sparrow is a good example of this situation. 
The requirements of a dense brush layer or rank herb layer are met in a great many 
habitats, as can be seen on the density chart. With such requirements the range of the 
Song Sparrow is understandably widespread. 


Department of Zoology, Oregon State College, Corvallis, Oregon, January 16, 1950. 
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FROM FIELD AND STUDY 


White-tailed Ptarmigan in the Mission Mountains, Montana.—Saunders (Pac. Coast 
Avif. No. 14, 1921:58) records the White-tailed Ptarmigan (Lagopus leucurus) from several of the 
mountain ranges in Montana but does not mention its occurrence in the Mission Mountains in Lake 
and Missoula counties. In the course of a collecting trip to these little explored mountains, an adult 
female was collected on August 1, 1949, on the south side of McDonald Peak (highest peak in the 
range) above timberline at about 7500 feet. We returned to this site the following day and observed 
four two-thirds grown young which were unattended. We obtained movies of the young at close 
range. It seemed probable that these young comprised the brood of the female taken the previous 
day. The specimen, which apparently represents the first one of this species to be preserved from these 
mountains, is now in the Montana State University Biological Station collection at Missoula.— 
Pup L. Wricut and Crinton H. Conaway, Montana State University Biological Station, Bigfork, 
Montana, and Department of Zoology, Montana State University, Missoula, Montana, March 22, 
1950. 


Amphibia in Robin’s Diet.—A recent note by Gullion (Condor, 52, 1950:46), adding a mem- 
ber of the Class Reptilia to the diet of the Robin (Turdus migratorius), reminds me of having ob- 
served a Robin feeding on an amphibian. Bent (U.S. Nat. Mus. Bull. No. 196, 1949:25-28, 48, 50-51, 
57-59) makes no mention of any amphibians taken as food by the Robin. 

By mid-July the shallow margins of some ponds in western Oregon possess thick, emergent stands 
of spatterdock (Nuphar polysepalum) with the flat, table-like leaves as much as three feet above 
the water surface. These stands of pond lily persist until the first fall frosts and storms. During the 
late summer the upper surfaces of these leaves prove attractive to a great variety of insects. The 
insects, in turn, attract tree frogs (Hyla regilla) which use the pond lily leaves as dining tables. I have 
never seen more than one tree frog on a pond lily leaf, and these only on pond lilies in shaded, or 
semi-shaded areas during the morning hours. 

Twice on the morning of August 26, 1946, at a small pond in Linn County, about three miles east 
of Corvallis, Benton County, Oregon, I watched a Robin take a tree frog from the upper surface of a 
pond lily leaf and carry it to a fledgling perched in an Oregon ash at the edge of the pond. In one 
instance the frog was carried by a hind leg, and in the other, by a shoulder. Although these observa- 
tions were made about one hour apart, the captures were probably made by the same Robin, or pair 
of Robins, since a fledgling in the same ash tree was the recipient both times.—Frep G. EvENDEN, JR., 
Sacramento, California, January 30, 1950. 


Bird Records from Western Montana.—Incidental to a study of the Clark Nutcracker 
(Nucifraga columbiana) in western Montana from October, 1946, to July, 1948, I kept records of 
other avian species encountered. The notes presented herein supplement Saunders’ distributional list 
of the birds of Montana (Pac. Coast Avif. No. 14, 1921), and to the best of my knowledge, as indi- 
cated by perusal of The Auk, The Condor, and The Murrelet, represent previously unrecorded infor- 
mation. They increase our knowledge of the distribution or seasonal occurrence of the several species 
within Montana. Except as noted, birds collected are deposited in the Montana State University 
Zoological Museum. 

Ardea herodias. Great Blue Heron. No previous winter records for Montana. One seen on Feb- 
ruary 4, 1948, at 3300 feet in the Bitterroot Valley near Stevensville, Ravalli County. 

Cygnus columbianus. Whistling Swan. Not previously recorded for Missoula County. A flock 
of 21, including 7 gray non-adults, seen April 9, 1948, on a slough near Lolo, Bitterroot Valley, Mis- 
soula County. 

Cathartes aura. Turkey Vulture. Not previously recorded for Missoula County. Seen three times, 
all in Missoula County: one, July 29, 1947, 4000 feet, Pattee Canyon; three, April 25, 1948, 3200 feet, 
Fort Missoula; one, May 13, 1948, 4100 feet, Bitterroot Mountains at Carlton Creek. 

Falco sparverius. Sparrow Hawk. The only previous winter record for Montana is cited by 
Saunders as February 28, 1910, in the Bitterroot Valley. One was seen on January 21, 1948, and two 
on January 31, 1948, both records at about 3200 feet near Lolo, Bitterroot Valley, Missoula County. 

Rallus limicola. Virginia Rail. There are few previous records for Montana. Dr. D. S. Farner 
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collected a juvenal male on October 12, 1945, on the East Fork of the Bitterroot River, Ravalli 
County, and an adult male on November 11,.1945, at Tucker’s Crossing, Ravalli County. These two 
birds were deposited in the United States National Museum. 

Fulica americana. American Coot. No previous winter records for Montana. Two, and sometimes 
three, were seen regularly between January 28 and February 12, 1948, at 3200 feet near Lolo, Bitter- 
root Valley, Missoula County. 

Sphyrapicus thyroideus nataliae. Williamson Sapsucker. Not previously recorded for Missoula, 
Flathead, or Ravalli counties. An adult male was collected by Dr. P. L. Wright on April 15, 1947, 
at 4600 feet at Mitouer Gulch, Missoula County. Dr. Alden H. Miller examined this specimen and 
identified it as of the race nataliae. One male was seen in the same area on April 23, 1947. Three males 
and two females were seen at 5800 feet on Sweeney Creek, Bitterroot Mountains, Ravalli County, on 
April 27, 1947. One male was seen on May 20, 1947, at 5700 feet on Dean Stone Mountain, Missoula 
County, and one male on July 16, 1947, at 5000 feet on Mount Aeneas, Flathead County. A male and 
female were seen on September 11, 1947, at 4100 feet at Holland Lake, Missoula County. 

Sitta pygmaea. Pygmy Nuthatch. Not previously recorded for Missoula County. From 3 to 20 
were encountered on 15 of about 100 field trips in Missoula County in all seasons of the year. About 
20 were observed between 4000 and 6000 feet in the Mission Mountains near St. Ignatius in Lake 
County on May 30, 1948. Seen frequently in the Bitterroot Mountains of Ravalli County. 

Troglodytes troglodytes. Winter Wren. No previous winter records for Montana. Single birds 
were seen as follows: January 5, 1947, 4200 feet, Mollman Creek, Mission Mountains, Lake County; 
January 18, 1947, 3600 feet, One Horse Creek, Bitterroot Mountains, Ravalli County; November 16, 
1947, 3400 feet, January 4, 1948, 4200 feet, and January 25, 1948, 5000 feet, Bass Creek, Bitterroot 
Mountains, Ravalli County; November 23, 1947, 4000 feet, Rattlesnake Creek, Missoula County; 
January 9, 1948, 4200 feet, One Horse Creek, Bitterroot Mountains, Ravalli County. 

Salpinctes obsoletus. Rock Wren. No previous winter records for Montana. Five were seen on 
February 11, 1948, at 4300 feet, Sweeney Creek Canyon, Bitterroot Mountains, Ravalli County. 


Hylocichla guttata. Hermit Thrush. Not previously recorded for Flathead, Mineral or Missoula 
counties, and but once for Ravalli County. One male was collected from about 30 observed on July 12, 
1947, at 6500 feet on Mount Aeneas, Swan Mountains, Flathead County. Dr. Miller found this speci- 
men to be an atypical Hylocichla g. guttata. This bird was collected in an area where intergradation 
occurs within the species. In Mineral County, about 15 were observed on July 1, 1948, at 7500 feet 
on Illinois Peak, Bitterroot Mountains. In Missoula County: about five, July 20, 1947, 6200 feet, 
headwaters of Lolo Creek, Bitterroot Mountains; about five, July 22, 1947, 6500-7500 feet, Stuart 
Peak, Missoula Hills; about five, July 24, 1947, Miller Peak, Sapphire Mountains; about 25, August 4 
and 5, 1947, 6000-7500 feet, Rattlesnake Lakes, Missoula Hills; and about five, September 8, 1947, 
6500-7400 feet, Upper Holland Lake, Swan Mountains. In Ravalli County, three, August 9, 1947, 
6000-8000 feet, St. Mary’s Peak, Bitterroot Mountains. 

Leucosticte atrata. Black Rosy Finch. There are two previous records for Montana. From about 
four observed, a pair in courtship was collected on June 18, 1948, at 9500 feet on St. Joseph’s Peak, 
Bitterroot Mountains, Ravalli County. Dr. Miller found the female to be typical L. atrata, but the 
male, although closest to atrata, bears some chestnut feathers on the breast and back suggesting 
relationship to Leucosticte tephrocotis. 


Loxia leucoptera. White-winged Crossbill. Not previously recorded for Missoula County. One 
was collected from a flock of about 45 on February 16, 1947, at 5600 feet on Dean Stone Mountain, 
Missoula County. One was observed on March 6, 1947, at 4100 feet on Dean Stone Mountain, Mis- 
soula County, and about 40 on February 25, 1947, at 4000 feet in Mitouer Gulch, Missoula County. 


Zonotrichia leucophrys oriantha. White-crowned Sparrow. Not reported previously from Mis- 
soula County, nor from Ravalli County during the summer months. One adult male was collected 
from about 35 encountered on August 9 and 10, 1947, at 8200 feet near St. Mary’s Peak, Bitterroot 
Mountains, Ravalli County. Seen on June 11, 1948, and June 19, 1948, at 7000 feet, Bass Lake, Bitter- 
root Mountains, Ravalli County, and on September 8 and 10, 1947, between 6000 and 7400 feet, on 
both sides of the Swan Mountain Divide near Upper Holland Lake, Missoula County.—L. R. 
Mewatpt, Department of Zoology and Biological Station, Montana State University, Missoula, 
Montana, February 20, 1950. 
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Fig. 36. Theodore J. Hoover, a member of the 
Cooper Ornithological Club since 1898. 


COOPER CLUB MEETINGS 
NORTHERN DIVISION 

May.—The regular monthly meeting of the 
Northern Division of the Cooper Ornithological 
Club was held May 4, 1950, at the University of 
California, Berkeley, with 175 members and 
guests present. The following names were pro- 
posed for membership: Loyal M. Griffin, Jr., 
16 Manor Road, Greenbrae, San Rafael, Calif., 
Francis A. Bixler, 2205 West 6th St., Los An- 
geles, Calif., Orville M. Steward, Long Island 
Agricultural and Technical Institute, Farming- 
dale, New York, all by Alden H. Miller; August 
W. Miller, Live Oak (Sutter Co.), Calif., James 
A. Blaisdell, Box 169, Biggs, Calif., both by John 
Chattin; Andrew P. Browne, 1200 Woodland 


Ave., Palo Alto, Calif. Eugene A. Olson, 183 
Coolidge St., Coalinga, Calif.. Raymond E. Wil- 
liams, 330 Burlwood Ave., Oakland 3, Calif., all 
by Chas. G. Sibley; Richard H. DeVoe, 800 4th 
St., Ceres, Calif, by Lois C. Taylor; Harrison 
Ryker, 1015 Contra Costa Road, Oakland 18, 
Calif., by M. M. Wythe; Viola M. Jennings, 120 
E. Magnolia St., Stockton, Calif., by E. S. Wil- 
lits; William F. Johnson, 216 W. Elm St., Lodi, 
Calif., by Z. S. Krall. 

A film, “Just Birds,” was shown by Mr. Rus- 
sel Pray.— Henry E. Cuitps, Jr., Secretary. 


June.—The regular’ monthly meeting of the 
Northern Division of the Cooper Ornithological 
Club was held June 1, 1950, at the University of 
California, Berkeley, with 30 members and guests 
present. The following names were proposed for 
membership: Mrs. R. J. Reichert, 14 W. First 
St., Mount Vernon, N.Y., by Alden H. Miller; 
Thomas M. Rycraft, 427 E. 3rd St., Watsonville, 
Calif., by Charles G. Sibley; Frank P. Mathews, 
Memorial Clinic, 529 W. 4th St., Olympia, Wash., 
by Laidlaw Williams; Mrs. C. H. Shomate, 
55-b Rodman St., China Lake, Calif., by Wil- 
liam R. Fish; Alfred C. Edwards, Box 555, Wil- 
liams, Ariz., by John T. Wright; W. W. Hill, 
Dept. of Anthropology, Univ. of New Mexico, 
Albuquerque, New Mex., by Sidney Peyton. 

Vice-President Sibley, in the absence of Presi- 
dent Kelly, announced the appointments of com- 
mittees for 1950 which were as follows: Commit- 
tee on Natural Resources, Mrs. H. C. Austin 
(Chairman), John E. Chattin, A. S. Leopold, 
I. MacMillan; Membership Committtee, W. I. 
Follett (Chairman), B. Cain, W. Purcell, C. A. 
Harwell, P. Covel; Program Committee, Laurel 
Reynolds (Chairman), A. H. Miller and all divi- 
sion officers; Research Committee, F. A. Pitelka 
(Chairman), C. M. Herman, R. F. Johnston; 
Publicity Chairman, Mrs. L. C. Taylor. 

Mr. D. D. McLean of the California Division 
of Fish and Game spoke on “Uncommon Winter 
Birds.”—HeEnry E. Cuitps, Jr., Secretary. 








For Sale, Exchange and Want Column—Each Cooper Club member is entitled to one free adver- 
tising notice in any issue of The Condor. Notices of over five lines will be charged for at the rate of 
25 cents per line. For this department, address Sidney B. Peyton, R. R. No. 2, Box 260, Fillmore, Calif. 








For Sate—Bent’s Life Histories, no. 126 (wild fowl, part 1), $20.00; no. 130 (wild fowl, part 2), 
$12.50; no. 146 (shore-birds, part 2), $7.50; no. 167 (birds of prey, part 1), $17.50; no. 170 (birds 
of prey, part 2), $10.00; no. 174 (woodpeckers), $6.50; no. 176 (cuckoos, goatsuckers, etc.), $5.00; 
no. 179 (flycatchers, larks, etc.), $5.00; no. 191 (jays, crows, etc.), $5.00. All second hand, but in new 
and perfect condition —Franx N. Bassett, 722 N. Orange Drive, Los Angeles 38, California. 


WantTEep—Clean copy of “The Birds of Churchill, Manitoba,” by Percy A. Taverner and George 
M. Sutton —Srantey G. Jewett, 1404 S. E. Bidwell St., Portland 2, Oregon. 


For SALE—For the benefit of Hawk Mountain Sanctuary, original drawings as follows: Water- 
fowl Cartoon by J. N. Darling, $150.00. Three drawings by Paul Bransom: Duck Hawk, $50.00, 
Mountain Lions, $50.00, Wildcat Kitten and Porcupine, $50.00. All are framed. Reproductions will 


be sent on request —Mrs. C. N. Epcr, Hawk Mountain Sanctuary Association, 767 Lexington Avenue, 
New York 21, N.Y. 


For Sate—Fine unused copy of Ridgway’s “Color Standards and Color Nomenclature,” with 
letters in connection from author and Mrs. Ridgway. Make offer. Also Bent’s Life Histories: Gulls 
and Terns; Petrels and Pelicans; Wild Fowl, part 1; Shore-birds, part 2; Birds of Prey, parts 1 and 2; 
Woodpeckers. Also Birds of North and Middle America, parts VIII, IX, X. Write for prices — 
H. M. Hortanp, Box 615, Galesburg, Illinois. 


Wantep—Fresh, salted, or well-made skins of A. O. U. nos. 327, 328, 329, 330, 335, 340, 341, 345, 
346, 348, 359. Can offer the following Bent volumes: 113, 121, 122, 126, 130, 135, 146, 153, 158, 162, 
167, 170, 174, 176, 179, 195, and 196 —T. E. McMutten, 132 Read Ave., Runnemede, N. J. 


For SaLtE—Xantus, Hungarian Naturalist in the Pioneer West, by H. M. Madden (Palo Alto, 
1949). The first biography of this collector. Illus., cloth covers, $6.00, postage 12¢, Calif. tax 18¢. 
Also, Diseases in Captive Wild Mammals and Birds, by H. Fox (Phila., 1923) ; publ. at $12.00, a few 
copies left at only $6.00.—F. N. Bassett, 722 No. Orange Drive, Los Angeles 38, California. 


WantTEep—Journal of Wildlife Management, volume 11, number 4, for $1.50.—J. J. HicKey, 
424 University Farm Place, Madison, Wisconsin. 


For Sate—Spider Crabs of America, $5.00; Flora of Utah and Nevada, $5.00; North American 
Recent Mammals, 1923, $5.00; 814 pounds of bird and mammal separates from Proc. Biol. Soc. Wash., 
$10.00; Distribution of Bird-life in Guatemala, $3.50; Bent, Bulletin no. 170 (Birds of Prey, part 2), 
$8.00; Sudworth’s Forest Trees of Pacific Slope, $5.00—LaurenceE M. Huey, Natural History 
Museum, Balboa Park, San Diego 1, Calif. 


For Sate—Bull. Charleston Mus., vol. III, nos. 1, 2, 6, 7, 8, 1907; vol. V, no. 6, 1909; vol. VI, 
nos. 1-6, 1910; vol. XI, no. 4, 1915; vol. XVII, no. 3, 1922. Chickadee, vol. III, nos. 3, 4, 1933; vol. 
IV, nos. 1-4, 1934. Amateur Naturalist, vol. I, no. 3, 1904; vol. 4, nos. 1, 3, 4, 5, 6, 1907; vol. 5, nos. 
1-5, 1908; vol. 6, no. 1, 1909. Vermont Bird Club, Bulls. 2, 3, 8 (1907, 1908 and 1914). Vermont 
Bot. Club, Bulls. 2, 8, 9 (1907, 1913 and 1914). Vermont Bot. and Bird Club, Joint Bulls. 1-6, 8-10 
(1915-1920, 1922-1924). Bull. Cooper Ornith. Club, vol. 1, no. 1, 1899. Make offer, individual series 
or the lot—Harvey I. Fisner, Dept. of Zoology, Univ. of Illinois, Urbana, Illinois. 


Notice—The Ibis, the quarterly journal of the British Ornithologists’ Union, is now in its ninety- 
second year. It deals with ornithology in all parts of the world and publishes annually about 500 pages 
of original contributions on every aspect of ornithology; it also contains records of all “new birds” 
and notices of selected publications. The rate for subscribers in the U.S. A. is $9.80 per year, post free. 
Orders should be addressed to the publishers, Messrs. TAynor AND Francis, Red Lion Court, 
London E.C. 4. 





Now Ready for Distribution 


Distributional Check-List of the Birds of Mexico 
Part I 


By Herbert Friedmann, Ludlow Griscom and Robert T. Moore 
Pacific Coast Avifauna no. 29, 202 pp., 1950 


This is the first complete list of Mexican Birds, a list that has long been needed. 
Part I covers the families Tinamidae through Trochilidae. Mexican vernacular 
names are supplied for each species by Dr. Rafael Martin del Campo of the Insti- 
tuto de Biologia of Mexico City. These names are in addition to English and Latin 


names. 


Two color plates from Grayson’s historic paintings of Mexican birds are in- 


cluded. The binding is strong paper covers. 


Sent postpaid anywhere in the U.S.A. at $4.00 per copy. (3% sales tax added 
for sales in California.) ; 


For Sale by 
COOPER ORNITHOLOGICAL CLUB 
Robinson Road 
Topanga, California 
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